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(57) Abstract 

Proteasome inhibitors containing as the active ingredient carboxylic acid derivatives represented by general formula (1) or 
pharmacologically acceptable salts thereof: wherein m and n are each independently an integer of 0 to 10; p is 0 or 1; R 1 is hydrogen, 
substituted or unsubstituted alkyl, substituted or unsubstitutcd cycloalkyl, or the like; and R 2 is hydrogen, COR 13 or CH 2 OR 3a , or 
alternatively R 1 and R 2 together represent formula (II), wherein X 1 is a linkage, substituted or unsubstituted alkylene, substituted or 
unsubstituted cycloalkylene, or the like; X 2 is oxygen, sulfur, or NR 17 ; R 3 is as defined for R 3a ; and R 4 is hydroxyl, mercapto, substituted or 
unsubstituted alkoxy, or the like, or alternatively R 3 and R?4 ^together represent a linkage; and R 5 is hydrogen, substituted or unsubstituted 
alkyl, substituted or unsubstituted alkenyl, or the like. 
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m m * 

£> izm^fefe (3 X % MfaKJfc £f£T £ 3 d £ * Wffl * 7* o x 7 V - A PIS 

# n a % 

7° n ? t* v - a it^mm yuTT-atbmttiz fat $> 5 « 

*©«3Si±P3«SCD«*SE^7*i=y hTfeS 20S 7Df7V-Aj3i;IFU? 
|Ol|1t^--y r fii###£Lfc26S 7Df7V-Aliy>^ 

^I/SfliaSS^rS^ft 200k O&fcfctefltfHPT&tK Wf*lT-^t*=Sr^> 
fb^ftfc* ATP##(ftfc#fi¥T5afd£fioT^MTanaka K. et 

al., Molecular Biology Report, 24, 3-1 1 (1997); Baumeister W. et al., Cell, 92, 
367-380 (1998)] . WHfiP 6 dtiUftilOIB'?! ' ^(D%M V ^;i/CD±#*»|gg$tlt 
^fc^&^£©^e*^>-rn^TV-A£J;S #fl¥*M» #ffllJM JHttftP * 

flSTtt^»J^fc^tlp53©^^ 

T#>K LT^fcl^o S4Sp53©g|#(Cj:t)m{iGl^±^ 

fcti7tf h-^^^^l^ed-To d0»4Sp53CD^J5¥*fi-3TV>5©*»J.tf 
^r5 L >-7 , D7 1 7'V-A #8? 16 Spataro V. et al. British J. Cancer, 77, 
448-455 (1998)] 0 * fcS&Kfc i£H&, J!*S©Bimiftff&fflV^fc 

HWfffrfecn&fflftfTWc^ftojiv^-f 7 u eo 

F*]£te -f > t K * -T» & S p27 CD 7 D x 7- V - A^I$#M#/i;3i l> 5 d 
i:/t) s Iia?)* i i:^oTV>€» [Porter P. L. et al., Nature Medicine, 2, 222-225 
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Z £ &mggnz^ % [Rock K. L. et al., Cell, 78, 761-771 (1994)] 0 * tz TNF- 

liot^ui:^^J:^ t | T ^ [PalombeUa V. J., Cell, 78, 
773-785 (1994)] „ £ o T V - ARB£fflttliS?tt£ i SJglftRjfcft 

> [Fenteany G., J. Biol. Chem., 223, 8545-8548 (1998)] £ «fc r?- K 7" 
Kfc£#JMGl32 [PalombeUa V. J., Cell, 78, 773-785 (1994)] 

*r 5 £ LT &fctJ <D2aTV> & [Omura S. et al., J. Antibiot., 40, 1 13- 1 16 
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9-169796 ^«fci|^^iiT^S^«!nf*»), iaM*fft8**U * 
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ft 7D ^ 7 V - A fflg j£ft ft*! t, ^ £ O o 
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UCK14C 

£ fes TfBtfMb^ (a) Mb^tl (e) [Shih, Hsiencheng, et al., Synthesis, 
866-867 (1989) ; Georgy Liesen, et al., J. Org. Chem., 52, 455-457 (1987) ; 
David J. Hart, et al., J. Org. Chem., 50, 235-242 (1985) ; ^^^4-21661^^ 
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Wiley & Sons, Inc.) (1981 *£) $#Jffi] N Ms Htg, in*^»^*ffl^ 



o 




14 



WO 00/43000 



PCT/JP00/00247 



itS® (II) Ji* [Corey, E. J. et al., J. Am. Chem. Soc, 120, 2330-2336 
(1998); S. Cammas et al., Polymer Bulletin, 33, 149-158 (1994)] [ZI^WlOIj 

mizmKTmmT°£2>ib&v>} uv) ££j&tc^rs&&?&$^ mm^rizyk 
mmmztttztizz *h#s;i£#t-§3o Kmzm^nzm&t lt&, 

mib&&mtim^t>n, mmt^ (iv) cc^uto.i^sw±s u 
1 1 < & i~2oo ^*ffl^e>ft3o s^tis jimo~5o°c©i5HT\ io#~24 

MTillT-f So £ fc> (II) (is Bajwa, J. S. et al., J. Org. Chem., 48, 

1114-1116 (is&3)mzEm(DiomzmbxM;m-r z> z £&z»z s» 

MS 2 




fb^t) (Hie) tt, UCKMAi^fcttUCKMAz^K^ac^rStS^^+s £ 

^sms-r s ^ t iz £ *) m s z. t &x* % s o 

UCK14Ak UCK14A2(3^LT 1 §Mt #1; U < 1~200 SSffl^ *>n 
So £/fottMmo~150°C<D$SBt:\ 1 B#P^T"!^7-r So 



WO 00/43000 



PCT/JPOO/00247 




ftl^tl (I) CD?*,, R 3 tR<#-$g£&oTij£££3!U X^^N-Ri- U^K 
R 17 ttSylB^IBJ^Tfe?.) TfeSfl;^ (la) HU 'J^X *^=f->Sfctt 
ft^rtJ (IIIc) ^©?<yi^f ) ^ L/T | |?)n ^ b A^ (m) [^^ff^. 

B6©asasa:*tt,-Ag5)*x 'A* (1985 ^) #bb] tit^m (id 

Mgfi£ e, fcfln*.5 c J: « t* * So <b^«j (in) £ J:tftt£ffllt±afjrs fc^ft (II) 
t*f ut i iftja±,#$ t < tt 1-200 s*ffl^e>nsoS*&{±ii^ % o-so-c 




(^*, m, n, p, R\ R2, R 3 \ R\ R\ X*%&VX*&*ti*nm&tm& 

16 



WO 00/43000 



PCT/JP00/00247 



fc&to (I) &mm.m 3 £ mm<Dfim"e<hG® (V) [Bajwa, J. S. et al., J. Org. 
Chem., 48, 1114-1116 (1983)#P,S] £ctlMb-&tJ (VI) «fc t» f # S Z. titt £ £o 




{b£^ (I) R 3 >'7X^^T-$)S{b^tl (Id) tt s ±IS©S^&4 

tctO^T*tS^> <b^t) (I) R 3 hR 4 ^-^(3^oT^bfc{b 
£«J (Ic) ZBifolz^fe&temmtps TOSTs fb^rt) (VII) 

±£&«©&k^ sKR«fcauttu>««#ffi^e>ns. fb£* (vin 

*JtVifii£i±a#H fb£tl (Ic) CttLT 1 ig&±> *f$b<(4 1~200 ^ 
Iffll^nSo SJSSttii^x -10~50°C©«5iaT-. 10#~24OTT*,f*7-f So 

lb£$J (I) ® "5 *k R»# NHC(=0)-C(CH 3 )NR9Ri»T-*> tK R 2 # COR 13 * (S 

nfcitfpjFlt&Dx R 3 £ R 4 *»-ttC«;orlS^**U R 5 #sec-7 

&Zlb&® (Ie) Bu ±EOtt«iS3K:J:0^rt-C*** t x WjtKWT©^ 



17 



WO 00/43000 



PCT/JPOO/00247 



gS&fc «fc »3 UCK14A2 g; fz & 




3 (VIII) 



£ m^j^m ^ l x mmt % z. t x- ^ 5 0 




<0 R 9 ^7K^J^^T*$)t)f^IB$(CRlo*^7K^^ : ?^)€>V^(±C02C(CH3) 3 T'$)-5 

f) 

Ib^tl (Ie) (±R9, Rio, R'^J:t>'X'»©«(aD> ±I30^^S§{C« 

(II 1 - 1 ) 



18 



WO 00/43000 



PCT/JPOO/00247 



3 



0 C0 2 H 0 CH 3 
3 CH 3 0 CH 3 0-^. 

UCK14A 2 *fc(i.(VIII) 0 

R 13b Z (IX) 

R|fDB(X)ifctt o COR 13a 0 CH 3 

R 14 R 15 NH (XI) HC Q 8 1 1 X M I CH 

II 1 3 CH 3 0 CH 3 H U 0~k* 

(lela) 

t) 

K lsb (Dfe^Z&\,^T, ^aM^,7)l^)l7^^-)l^^VF7U^ )V7)\/*)V<D7 

)i*)iffift&mzmmR7)i*)itfs\mT*$> »k 7d^;i/7;i/^o7'j-^ 

(Ie) £>5 *>s R 9 ifi7kmm?-e& *) s R 10 # C02C(CH 3 ) 3 fs^n§ 
fb£«a (lei) fciu uCKUA.afcttfc^fc (viii) ££ifoic^rSt$&M<K 
tt*#4flETT?flj£to (IX) fcKJfc£*3fr, i6«#STTfc^ (X) *S 

^wt&Va (xi) fcsji&d^sii^ct oft sifctf-ess. 

KJiB t ffl ^ f) n-S *ll L T «±s » JSiS 3 t: E«CD Site t ^«tt«c T* & 
fitru^x ^ ;k MJif^7^>, y^v7D^;n^7^> 



WO 00/43000 



PCT/JPOO/00247 



feM^ftifl)j;<, fb£t) (X) y^f-^7^;tu ¥>m*0.l 

~io MS«se>fciD*Si:£:fc-cg x (XI) cot§£ N i-b h'n**>^>\/ 

h "JtV-;^* i~io^ft^^,(zipx.scii:*)T#5o (ix) N <fb£ 

#3 (X) N fls^ft (XI) „ JgS* «fc tfMl^J&jI^ UCK14A2 * fcfcfc^tl (VIII) 
fcfcfLT 1 MS*W±s»?f; b< tt 1-200 M3ftmve>ft3o£j£;y:jI?i^0~50 o C 
©IbHT% 5#~24raT"ii!7-r3o 
(182) 




(5£fk R I3 *££t>*XW£^ft^ftM!3£l^liT*&S) 

(Ie) ®-5^s R 9 ^ £ fct>'Ri°*s[5|B${37j<^J!i^t?^^nS'fb^t) (Ie2) 
(is {b£ti (lei) £SgJ£tk WTlIt^cH;J:t)fl5ii:^^o 

(Iel) ^UlSIWi, #$L<ttl~i0 3*m^ft3. EJfctta«\ 



WO 00/43000 



PCT/JPOO/00247 



(XS3- 1) 




(le3a) 



[§118 5) 



g$&<7) r 7 )i *M$ % n m IB £: IHJ^T* & S o 

££jfo«rSt4fc&&"K i»#£TT*ftii^ (XII) tS*B**S d fctJ:o 
fb£«l (XII) *«tt5JfiSI4ii^ flj^tt (Ie2) tc^lT 1 ^«W_h> 

1-200 So sj^tt®^ o~5o o cc7)$iia-c% 5#~24Mt- 

)&!7-f5o 
(IH3-2) 



21 



WO 00/43000 



PCT/JP00/00247 




Ie3b) 



(Ie) R^'tK^J^^T^^, Rio^CW2R8« R 8a 

r>'W2{±^tl^nffjfBi:|Bl«-?:feS) tT&Mbl^J (Ie3b) mtis 1 ®} (Ie2) £ 

IB^|5li£T-fe€.) T'm£tiZ>fc&Vd (XIII) |g£&]#:£TT% 
R«*C0 2 H (j£cK R 8 MiHuIBi:|pI»T'&^) T*li£ftSfl:i^5 (XIV) 

s j& c ffi ^ e. n 3 ^ ^ b t a: , ®£ 3 iz ib« © s jts iz * tstt & mm t & 

v^-fii-esbi <^ l-h h*P*i/^>y h ij7V-;Hf$ i — 

10 M-mz t>izmz.zz£t)X~zz>o (xiii) , (xiv) N 

&Vm&MWKt. lt£® (Ie2) izMLT 1 ?Mfi&±, ffJKIi 1-200 M 
SflH^ftSo KJ&ltMirS, 0~50°C©$bIS-^ 5 fr~24 i&Tt&o 
(IS3-3) 



22 



WO 00/43000 



PCT/JP00/00247 




WMot u -;bt±*n^ftf5i3fc|q|$n? & 5o 

(Ie) (Doh, Wtf&mmT-Z&t), Ri»^S0 2 R 18 (i^ R 18 (itu 
la^leHTe&S) TfeSib^tl (Ie3c) fcMb^rtl (Ie2) * E.fc£.*m&te&m 
*K &S#£TT\ (XV) h£jfo£#S;i£(;: < J;'msc:t4)T£3o 

si& c ffi i n e> n s mm t u t h\ 3 & ia»© sis c a mm-e ft n 

T'§5o <b£fci (xv) £<fci>*iMSfcUi^ (Ie2) C»U1SI^ 

}f$U<l± l~200 ^*ffl^e>n5o SjSttjifTx 0~50°C©$S|ffiT% 5#~24 

(Xg3-4-) 




(Ie3d) 



Z'ttifgB Z train? ft 0> R l2 > R ,3 <\ Xi-fcitf W»fc**ft*ftH&83 

23 



WO 00/43000 



PCT/JPOO/00247 



(Ie) R" 0, R I0 A*PW3R" 2 (i$*k R 12 £<fc 

W*tt*ft*nfHKfcra*T!*S) 7f»Sfli^« (Ie3d) (±fc£$J (Ie2) £ 
£Jfcfc*«tt&ig&ik SSMT, fls^tt (XVI) fcEiSS-frScifclcJiD 
ft5£fc*»T££o Steffi^ e> ft S$i£i:UTfci\ Kigi£3£faiB®££fc: 

ft£o i&S^bT&try -r*^v?-;k MJx^7^>, ^V7p 

bLzm^ztbT-ZZo fctam (XVI) :*5*tftt*ttilft, fcfcflj (Ie2) 
£*f bT 1 11W±J?J L < it 1-200 ^M^ftS o E&(±a# N 0~50 a C 

fc^fe (i) N ft£t> (ii) (in) ©setter, irfiggog 

# - y ^ • l«7>77t-^-^3>X ( Comprehensive Organic 
Transformations) , R. C.7 0y^ (Larock) Ws (1989 *£) ] tiot* 

tt». am, Ms §i^?h^7 

(I) s (II) *«kVflS^« (III) CD + fclis y*7^r^T- 

ztz. it^m (i) , *©*a«K:«F$#n*iax its® (id n -fb^ti (in) 



24 



WO 00/43000 



PCT/JP00/00247 



m i m its® ( i ) o»j ( 1 ) 

>2 



R 9 R 10 N 






p 9 
R 


R 10 


R 2 


i 


H 


C0 2 C(CH 3 ) 3 


C0 2 CH 3 


2* 


H 


H 


C0 2 CH 3 


3 


H 


C0 2 C(CH 3 ) 3 


coOQ 


4* 


H 


H 




5 


H 


C0 2 C(CH 3 ) 3 


COi XO 


6* 


H 


H 


co ^CO 


7 


H 


C0 2 C ( CH 3 ) 3 




8 


H 


C0 2 C(CH 3 ) 3 




9 


H 


C0 2 C(CH 3 ) 3 




10* 


H 


H 





* : cf 3 co 2 h ^ 



25 



WO 00/43000 



PCT/JP00/00247 



% i m. <t&® ( i ) <d m &m ( 2 ) 



R 9 R 10 N 




11 
12* 



H 
H 



C0 2 C(CH 3 ) 3 
H 



13 


H 


C0 2 C(CH 3 ) 3 


14 


H 


C0 2 C(CH 3 ) 3 


15 


H 


C0 2 C(CH 3 ) 3 


16 


H 


C0 2 C(CH 3 ) 3 


17 


H 


C0 2 C(CH 3 ) 3 


18 


H 


C0 2 C(CH 3 ) 3 


19 


H 


C0 2 C(CH 3 ) 3 


20* 


H 


H 


21 


H 


C0 2 C(CH 3 ) 3 


* • 


CF 3 C0 2 H i& 





co; 



CH, 



C0 2 v CH 3 



C0 2 C(CH 3 ) 3 

co 2 ^Q 

C0 2 ^ Si(CH 3)3 
co ^OH 

C0 2 ^OCH 3 



CO 



CONH 



rrO 

^0 



CONH 
CONH 




26 



WO 00/43000 



PCT/JPOO/00247 



mim <h&® (i) onttpo o) 




* : cf 3 co 2 h 



27 




28 



WO 00/43000 PCT/JP00/00247 



i m fc&m ( i ) <nmm ( 5 ) 

R 2 



R 2 O CH 3 



R 



it&wm r 1 r 2 x 1 

OyNH (R 1 ) 
44 H 3 C^N' C ° (R2) ^ 



H 

0 



45 hc y o y §^ nh C02 ^Q 

3 CH, O CH, 



CH 3 O CH 3 
O 



46* H 2Ny A nh C0 2 ^Q 



CH 3 



* : cf 3 co 2 h i& 



29 



WO 00/43000 



PCT/JPOO/00247 



m i at its®} ( i ) (Dmfom ( 6 ) 

t 1 0 






r 1 


R 2 


R 5 X 1 


47 


H 3 C^O^NH 
3 CH 3 0 


=or-Q 


CH 3 


48 




C0 OQ 


CH 3 


49 


3 CH 3 0 CH 3 


C0 OQ 


CH 3 



50* 



CH, 3 



H^C^O^NH 
3 CH 3 O 



H 



^Y CH3 

CH, 



52* 



53 



H 2 N 



HC Y 0 Y ii y ^ Hii 
3 CH 3 0 CH 3 



H 



H 



CH 



CH 3 

3 



Or 

CH 



CH 3 

3 



* : CF 3 C0 2 H ^ 



30 



WO 00/43000 



PCT/JP00/00247 



mm its® ( i ) ©jittfci ( 7 ) 




54 



55 




f>-CONH 
N 

0 \-CH 3 



H 



CH 



CH 3 

3 



H 3 C CH 3 



H 



H S 0 
3 CH 3 0 CH 3 



CH 3 

k \^ J CH 3 

CH, 



CH, 



CH, 



C0 2 H 



59 



H,C_0_NH C0 2 ^Y^| -^Y C *< 



58 hIc^ Y 
3 CH 3 O 



CH 3 



3 CH 3 O CH 3 V 



CH, 



CH, 



60* 



O 

H 2 N^A 
CH, 



NH 



,CH, 



CH 3 



* : CF 3 C0 2 H 



31 



WO 00/43000 PCT/JPOO/00247 



m i a? it&to ( i ) <DRwm ( 8 ) 



R 2 



6i H 3 cY°Y NH c °On ^V" 3 



3 CH 3 O CH 3 

63 ^txir con O *x 



3 



CH 



3 



g H m ^ CH 



3 



3 

H 3 C^Ov^NH ^V^CH, 



3 CH 3 O CH 



3 



66* H 2 N H 

CH 

* : CF 3 C0 2 H 



CH 3 



32 



WO 00/43000 



PCT/JP00/00247 



im (i) (on<*m (9) 



R 9 R 10 N 




.10 



67 


H H.C^I T 
3 CH 3 0 


C0 2 H 


OCH 3 








68* 


H H 




OCH3 


69 


3 CH 3 0 


co 2 ^Q 




70* 


H H 







* : cf 3 co 2 h Jg 



mis* it^w (i) cornmn (1 0) 



H I 

o 0 V N -^o 

3 CH 3 O CH 3 " " 0-^ Q 





R 5 


73 


H 


74 


/^^CH 3 




CH 3 


75 


^YCH 3 




CH 3 



33 



WO 00/43000 



PCT/JP00/00247 



1* (I) (DMfom (11) 



• _ H | 

o 0 V N -^o 

3 CH 3 0 CH 3 H R 3 0 \=0 

R 4 





R 3 


R 4 


R 5 


76 


H 




CH 3 


77 


•^OCH 3 


OCH 3 


/^-CH 3 
CH 3 


78 


-^OCH 3 


OCH 3 


CH 3 


79 


-^0CH 3 


OH 


^Y CH3 

CH 3 



34 



WO 00/43000 



PCT/JP00/00247 



i m its® ( i ) (omw-m (12) 



? H 3 0 0 



H o4^ Q CH 3 



H 





X 1 


80 




81 


(CH 2 ) ( NH ) 


82 


XX 

( CH 2 ) ( NH ) 



35 



WO 00/43000 



PCT/JP00/00247 



i m <t&® ( i ) ( 1 3 ) 



H 




Xaj 



iVy 

o-4^ o CH 



CH, 



<b£«^ r 1 



90 



„ „ CH, 0 

¥>[ I 

H 3 C O NH 



91 



3 CH 3 O CH 3 



2 ^ fb£-$J (II) ©I#:0! 



71 



72 



H Q CH 

O 

HtA 



CH, 



±K^jiS(cJ:^Tff en^fb^ (III) cds^J^^3^(C/^1- c 



36 



WO 00/43000 



PCT/JP00/00247 



3m its® (in) omvm 



83** 



84 



85 



86 



87* 



88 



89 



H 2 N 



H cJF 3 g 1° 2H A 11 



H 3 C 0 N 
3 H 



N CF, 
H 3 



„ „ CH 3 0 A w 



N 




H-,C O N 



N CF, 

H 3 



0 V N 



H !c >k O A N A ^^NH 1 





H,N 




H3L ch 3 o ch 3 H 



N CF 3 
H 3 




H 

3 CH 3 O CH 3 " 



NH, 



* : CF 3 C0 2 H 

**:hci ig 



37 



WO 00/43000 



PCT/JPOO/00247 



7Df7V-AJ:bTli»^mi:U, HeLa S3 
m^llftflffHiljKitttftffl bfc [Ugai S. et al., J. Biochem., m, 
754-768(1993); Orino E. et al., FEBS, 284, 206-210 (1991)] „ HeLa S3 MM 
1 x 109 ffl £ 5 ml (Dn y 7 7 -A[20mM Tris(pH 7.5), 2mM ATP, 5mM MgCL>, 
ImM^ l-W h-;U (DTT) ] £#|fc£tffc& s 4 8 CT**^y;^Xbfco 
10 75 GT*^fr#$Ufc±^£Centricon-500 (T i; >#®!) taDHU 
2.5ml <Dt\ y 7 7 — B [25mMTris • HC1 (pH7.5) , 2mM ATP, ImMDTT, 20% 
7*'J-feP-;i,] T'#lRbfeo f#£>ft£K#^MIj£- (#^fi>500k) £7n^ 

&(D&mt LT Suc-Leu-Leu-Val-Tyr-AMC [Sue : 7 7 (Succinyl) ; 

AMC : 7 ^ 7 A 7 T U > (Aminomethylcoumarin) ] ( h* fiffttS^) 

(2mM©DMSO^rti:L-r«#) o 96 7 D 7 -f 

7*1/— h £ffiVUXT£>7j&T"fTo£:o 96 ju 1 ©Sj5&A-»y 7 7 — [20 mM Tris • 
HCl(pH8), 0.5 mM EDTA, 0.04% Kt^MMLBW- h'J>)A (SDS) 

nmmmm (dmso) ij«t v 2 1 oilM^iDtfetl: 1 1 oS^^i 

ttmil 37°CT 1 >*a-<- h L£oR«£ 0.1ml©£jSSf?lhny 77 

- [0.lMTris(pH8.9),0.5%SDS] £SD;t ^ y ^ ^7 T U 

>£>^7fc^Jt£ Ex380nm, Em460nm ttJ^Ufc ( 1420 ARVO, Wallac QWi) 0 

it&w*mnis%^m&(Dmyt&&%i wot LT7"Px7v-A©iStt£5o% 
Pis-r^fb^©* (icso) isi4i4n^to 



38 



WO 00/43000 



PCT/JP00/00247 



4^ ro^Tv-APi^M^d) 





IC 5 o(/z M) 


UCKl4Ai 


0.40 


1 


0.05 


2 


0.07 


3 


0.015 


4 


0.03 


5 


0 0062 


6 


0 038 


7 


0.017 


8 


0.014 


9 


0 026 


10 


0 046 


1 1 


0 019 


12 

X M 


0 051 


X cl 


0 03 


14 

x 


0 018 


15 

X *J 


0 018 


16 

X \J 


0 052 


17 

X f 


0 019 


18 

X \J 


0 012 


19 


0.0062 


20 


0.011 


21 


0.004 


22 


0.012 


23 


0.017 


24 


0.015 


25 


0.024 


26 


0.013 


27 


0.003 


28 


0.005 



39 



WO 00/43000 



PCT/JP00/00247 



I »-* ♦ — 1 r/J I tJ -V 


lew // ivn 


2Q 


U.UUO 


ou 


A f\l\A 

0.004 


0 1 


0.011 


Q9 


0.005 


oo 


A A 1 E 

U.015 


04 


A AO O 

0.038 


OO 


A AO T 
0.027 


QC 
OO 


A AO 1 

0.021 


o / 


0.006 


QQ 
OO 


A A i 1 

0.041 


QQ 
OV 


0.008 


Aft 

40 


0.024 


A 1 


0.012 


>1 9 

4Z 


A nOO 

0.022 


4a 


0.014 


4.4 


U.U4 / 


45 


0 006 


46 


0 006 


47 


0 15 


48 


0 050 


49 


0.030 


50 


0 030 


53 


0 25 


54 


0.047 


55 


0.077 


cJO 


fi A99 


58 


0.026 


59 


0.033 


60 


0.04 


74 


0.003 


75 


0.001 


81 


0.5 


82 


0.1 


90 


0.022 


91 


0.024 



40 



WO 00/43000 



PCT/JP00/00247 



-r >^i^-^-F*3T% 37U 24mm, m%m%fite^tz 0 zco'&mmz*. *) 

,^b^tJCD«Jttt^T 100 tiM&tz\±\ juMttzZx, £ 37°CT- 72 
lmg/mL £KZ£*)lZim%m*lZ®MLtz MTT [3-(4,5-S^^;b 

^^^-;u-2-^;b)-2,5-i/^^;u^ h^^ u >>a-/p ^ K] £50/zi/<^x;i/ 

feMLtzo ?0)'&s Tjpvru- h >J-^*--e 550nM t GZOnM <Dm?t%.(D 
M£$J£bfco «WlimS^&50%ii$IPI±ilJt (IC 50 ) TTrsLtzo 



WO 00/43000 



PCT/JP00/00247 





ICW72 B 




von 


1 


0.79 


3 


0.037 


4 


0.05 


5 


0.03 


6 


0.04 


7 


0.7 


9 


0.01 


10 


0.068 


11 


0.01 


12 


<0.041 


13 


0.49 


14 


0.30 


15 


0.20 


16 


0.95 


17 


0.18 


18 


0.20 


19 


0.19 


20 


0.057 


21 


0.52 


22 


<0.041 


23 


0.41 


24 


0.02 



42 



WO 00/43000 PCT/JPOO/00247 



5H t h^MwiDr«(c^-rstimPi*rs+4(2) 





ICeo(72 #fF3,u M) 


25 


0.059 


26 


0.16 


28 


0.093 


30 


0.064 


31 

U J- 


0.113 


32 


0.433 


33 


0.076 


34 


1.2 




0.093 


3fi 


0.062 


37 


5.7 


39 


0.486 


40 


0.45 


41 


2.4 


43 


3.9 


45 


0.3 


46 


0.15 


50 


1.8 


56 


1.9 


68 


1.13 


90 


40 


91 


22 



mmi 3 : 7 - H v t> 7s t h WiDr tlM+Z OT^rStt 

itGVaA*^* S~)\'lzmM'&, cremophorEL (SIGMA It $*) &£V£.M 

-kmm&mjLxffifem&izmmLtzo zwrnamifemmzx-* 5%, 

cremophor EL 7.5%, 87.5% t & 5 o th *SJl!!S*£ WiDr & 2 mm 

^CDM^JtS BALB/c-nu/nuT^^©flgffliJgl5(C^T^IiU,fll5«^«Cftg(a)s 
MS (b) :ab 2 /2] # 25-60 mm» £2 LfeD#^T% 1 $ 5 E t UTM LtzU 

hSC^b^tHS4-^BO^(V0)©J:b^^to, T/C(%)£ff-#Lfco ^©^m 
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fb£«5« &-5-M(mg/kg/B) 


T/C(7 B,%) 


4 5.0 


56 


4 10.0 


49 



%tz, Z.ne>0?i^J{C^Ui^l/>yiJ=i-;K HCO-60 (#®f£tt#J ; 0 

r^h'j>msMTiij;K -n^oa»itt> sit, &jsm®*tz 

JS#0¥», ittfti tJ&fcStf, 1 B&fc 0s 0.01- 

1000mg/60kg, Jf $ U < {± 0.01~100mg/60kg £M 1 |Ug;£fi 3 9N|(z 1 
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MS B#«? HX/HX110A 

'HNMR DMX500(500MHz) 

B*«^ a 400(400MHz) 

B**^ Lambda300(300MHz) 

IR U*ft% IR-810 

tt r FABj SCiSTX^^ h;U^s ""HRFABMSj t£ r FABj &fc«fcSig 
^•IBSIV^^^^ r calculatedj li^?^l:S^<Iill^, 

rfoundj ttfHM&ftttl-*. r ODSj (i^-^^-rS/;HbS/»J*y;i/S^1-o 
£ fc & T <D»$J £ ct 45 ^ T > jaa tt T EOSJtBftffl. 

IIW l {b£tl 1 
UCK14A 2 (10 mg, 0.021 mmol)£ N,N-^^f ;^A7 5 K(0.20 mL)tj§ 
3»>fb^^;K0.0050 mL, 0.080 mmol);fc «fctf&&# U ^A(5.0 mg, 
0.036 mmoD^iP^., 25°CT* 1 ttBSlitt Lfco iMTOftflHIfiL S/U*Wf 
D?^77-f -(£ DD^V> * y -;i/=100/0~ 100/1 ■C$§ffl)t?!BMK 
U {b£* 1(9.5 mg, IR* 92%)£f# fc 0 

iH NMR(CDC1 3 , 300MHz)<5 ppm: 8.99(br d, J=7.8 Hz, 1H), 6.57(br s, 1H), 
5.36(br d, J=7.1 Hz, 1H), 4.91(ddd, J=4.4, 4.6, 8.0 Hz, 1H), 4.63(d, J=4.7 Hz, 
1H), 4.38(m, 1H), 3.73(s, 3H), 3.56(dd, J=4.6, 7.3 Hz, 1H), 2.51(m, 1H), 
2.44(m, 1H), 1.98(m, 1H), i:66(m, 1H), 1.39-1.48(m, 12H), 1.34(m, 1H), 
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1.15(m, 1H), 1.08(d, J=6.8 Hz, 3H), 0.96(t, J=7.3 Hz, 3H), 0.68-0.83(m, 2H), 
0.6 l(m, 1H) 

FABMS m/z: 484(M+H) + calculated for C 23 H 3 7N 3 0 8 =483 

it-Sty) 1(2.5 mg, 0.051 mmol)£ i/^DD^ >(0.20 mL)lZ®M U hU7 
;U^-P 1^^(0.05 mL, 0.67mmol)£fl[];L N 25°CT* 2 B#ieff# bfe 0 
tg&x ODS^^A^D^ h^*7 7^-(7jc/^^y-;U=0/lOO~100/OT^ 
m)T-il»i£U 2(2.0 mg, 80%)§fffc: o 

!H NMR(CDC1 3) 300MHz)d ppm: 9.67(d, J=9.3 Hz, 1H), 6.74(br s, 1H), 
4.89(m, 1H), 4.67(d, J=4.6 Hz, 1H), 4.20(m, lH), 3.73(s, 3H), 3.55(dd, J=4.7, 
7.6 Hz, 1H), 2.54(br s, 1H), 2.46(br d, J=14.9 Hz, 1H), 1.99(m, 1H), 1.57- 
1.68(m, 5H), 1.33(m, 1H), 1.07(d, J=6.6 Hz, 3H), 0.94(t, J=7.3 Hz, 3H), 
0.79(m, 1H), 0.70(m, 1H), 0.63(m, 1H) 
FABMS m/z: 384(M+H) + calculated for Ci 8 H29N 3 06=383 

UCK14A2(9.6 mg, 0.021 mmol)£ N,N-y^f ;|/^1/A7; h*(0.24 mL){:g 
#PU ^b-O^MO.OllmL, 0.092 mmol)^J:r>^^* U A(6.0 mg, 0.043 
mmol)£fln;U 25°C-e 1.5 ^F^fflf U£o m^rt&^Wk. igJf^DVh^ 
7^-(ii-A^tV/^xf jl/=l/l fiH)tilb, <b£r#J 3(4.6 mg, 1R 
* 40%)£t#£o 

»H NMR(CDC1 3 , 300MHz)(5 ppm: 9.04(br d, J=9.5 Hz, 1H), 7.33(m, 5H), 
6.52(br s, 1H), 5.36(br d, J=6.4 Hz, 1H), 5.15(s, 2H), 4.96(m, 1H), 4.60(d, 
J=4.6 Hz, 1H), 4.38(m, 1H), 3:74(dd, J=4.6, 7.4 Hz, 1H), 2.49(m, lH), 2.47(m, 
1H), 1.97(m, 1H), 1.62(m, 1H), 1.43(s, 9H), 1.38(d, J=7.0 Hz, 3H), 1.30(m, 
1H), 1.13(m, 1H), 1.06(d, J=6.8 Hz, 3H), 0.94(d, J=7.4Hz, 3H), 0.83(m, 1H), 
0.73(m, 1H), 0.59(m, 1H) 

FABMS m/z: 560(M+H) + calculated for C29HuN 3 08=559 
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3 T'f# h ft Z>it&%!) 3(5.4 mg, 0.096 mmol)£ >^DD^ >(0.54 
mL)iC&8?U h U 7;i/^PB^^(0.12mL, 1.6mmol)^iJUXs 25°CT" 1 mmm 
nisfzo ODS *7A^OVh^77^-(*/7th-h'J 

;b=100/0~0/lOOT-^m)-e*IMb, <b£tl 4(5.6 mg, lUm 100%)*mtzo 
m NMR(CDC1 3 , 300MHz)S ppm: 9.59(d, J=9.2 Hz, 1H), 7.33(m, 5H), 6.71(br 
s, 1H), 5.14(s, 2H), 4.92(m, 1H), 4.63(d, J=4.6 Hz, 1H), 4.13(m, 1H), 3.43(dd, 
J=4.6, 7.4 Hz, 1H), 2.52(m, 1H), 2.46(br d, J=15.6 Hz, 1H), 1.96(m, 1H), 
1.6 l(m, 1H), 1.53(d, J=6.8 Hz, 3H), 1.30(m, 1H), l.ll(m, 1H), 1.03(d, J=6.8 
Hz, 3H), 0.93(d, J=7.5 Hz, 3H), 0.91(m, 1H), 0.73(m, 1H), 0.59(m, 1H) 
FABMS m/z: 460(M+H) + calculated for C 2 4H33N 3 06=459 

mmms its® 5 

%MM3 tm&lZ, UCK14A2(32 mg, 0.069 mmol). N,N-^^f ;^;VA7 
5. K(3.2mL) N 2-C7*D^^^;U)7"7^U>(69mg, 0.031 mmol)&,J;t>'^# 
'J-7A(20mg, 12mmol)fr£{b£tJ5(29mg, iRap 69%)£f#fc 0 
>H NMR(CDCl3, 300MHz)S ppm: 9.12(d, J=9.0 Hz, 1H), 7.77-7.88(m, 4H), 
7.50(m, 2H), 7.42(dd, J=1.7, 8.4 Hz, 1H), 6.63(br s, 1H), 5.39(br d, J=8.1 Hz, 
1H), 5.34(d, J=13.0 Hz, 1H), 5.29(d, J=13.0 Hz, 1H), 4.99(ddd, J=4.2, 4.4, 8.6 
Hz, 1H), 4.58(d, J=4.6 Hz, 1H), 4.39(m, 1H), 3.39(dd, J=4.6, 7.4 Hz, 1H), 
2.43-2.56(m, 2H), 1.73-1.97(m, 2H), 1.54(m, 1H), 1.43(s, 9H), 1.38(d, J=7.0 
Hz, 3H), 1.26(m, 1H), 1.00(d, J=6.6 Hz, 3H), 0.87(t, J=7.4 Hz, 3H), 0.60- 
0.87(m, 2H), 0.57(m, 1H) 

FABMS m/z: 610(M+H) + calculated for C 33 H43N3O8=609 

HRFABMS calculated for Caa^NsOafltf+H)* 610.3128 found 610.3129 

nmm^tmmz, ^»J5T"f#^ni><b^tl5(12mg,0.020mmol), 
DD/^>(1.2 mDfcJltf Y U 7 ;i/*D 1^^(0.24 mL, 3.1 mmol)*»6flS-&$fcl 
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6(10 mg, » 99%)*mco 

»H NMR(CDC1 3( 300MHz) 6 ppm: 9.59(br d, J=9.2 Hz, 1H), 7.70-7.9 l(m, 4H), 
7.43-7.56(m, 2H), 7.38(dd, J=1.4, 8.4 Hz, 1H), 6.77(br s, 1H), 5.3 l(d, J=12.5 
Hz, 1H), 5.26(d, J=14.7 Hz, 1H), 4.94(m, 1H), 4.59(d, J=4.2 Hz, 1H), 4.15(m, 
1H), 3.34(dd, J=4.4, 7.3 Hz, 1H), 2.38-2.60(m, 2H), 1.82(m, 1H), 1.40-1.65(m, 
2H), 1.27(d, J=9.0 Hz, 3H), 1.18(m, 1H), 0.95(d, J=6.6 Hz, 3H), 0.88(m, 1H), 
0.84(t, J=7.3 Hz, 3H), 0.50-0.74(m, 2H) 
FABMS m/z: 510(M+H) + calculated for C28H 35 N 3 Og=509 
HRFABMS calculated for CasHseNsOeflVI+H)* 510.2605 found 510.2624 
7 iktify) 7 (D&m 
UCKl4A2(49mg,0.10mmol)^T-fe h ~ h "J )l(4.9 mL)C^ U 9-0 □ D 
^^Jl)T> h7-fe>(0.12 g, 0.52 mmol)& XUfcmtl U £A(29 rag, 0.21 
mmol)£jD;t N 25°CT* 7.5 Ltzo nm*7W?l7^ 

7 << -(n-^*v>/mm^3-)\s=i/i Tiiiiraitsiu mmmm24mg)^m 

tzoZ.H%g t>lzftm%MMmfo? nv h^7^-(HPLC)(0DSft^A, 7 
-tr b - h U;i,/7X=80/20 T-?gffi)^*IKb, -fb^tl 7(16 mg, W 23%)£f# 

IR(KBr): 3244, 2970, 2930, 1836, 1708, 1656, 1529, 1492, 1451, 1383, 1366, 
1246, 1167, 1098, 958, 913, 886, 734 cm 1 

W NMR(CDC1 3 , 300MHz)<5 ppm: 9.02(br d, J=9.2 Hz, 1H), 8.50(s, 1H), 
8.28(d, J=8.8 Hz, 2H), 8.02(d, J=8.3 Hz, 2H), 7.46-7.59(m, 4H), 6.40(br s, 
1H), 6.23(d, J=12.4Hz, 1H), 6.13(d, J=12.7 Hz, 1H), 5.31(br d, J=7.9 Hz, 1H), 
4.93(ddd, J=4.1, 4.7, 8.8 Hz, 1H), 4.45(d, J=4.6 Hz, 1H), 4.39(m, 1H), 2.86(dd, 
J=5.1, 5.9 Hz, 1H), 2.32-2.43(m, 2H), 1.89(m, 1H), 1.67(m, 1H), 1.40(s, 9H), 
1.22-1.45(m, 2H), 1.13(d, J=6.8 Hz, 3H), 0.93(d, J=6.8 Hz, 3H), 0.81(t, J=7.4 
Hz, 3H), 0.57(m, 1H), 0.41-0.49(m, 2H) 
FABMS m/z: 660(M+H) + calculated for C37H45N 3 0 8 =659 
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HRFABMS calculated for C 3 7H46N 3 0«(M+H) + 660.3285 found 660.3281 

UCK14A2(49 mg, 0.11 mmol)£ N,N-S>* AT ^ h*(4.9 mL)£*g8$ 

U 3-7^tn^>^P; K(0.065 mL, 0.53 mmol)£ <tt>*^^* U t> h 
(29mg,0.21mmol)^SPX., 25 8 CT' 1 mfflffift L tz* jIStf)&M3f£> :> U # 

£-t)8(48mg, 78%)£f#fc 0 

•H NMR(CDC1 3> 300MHz)6 ppm: 9.17(d, J=9.2 Hz, 1H), 7.32(m, 1H), 6.98- 
7.16(m, 3H), 6.75(br s, 1H), 5.39(br d, J=7.7 Hz, 1H), 5.15(s, 2H), 4.98(ddd, 
J=4.6, 4.6, 9.2 Hz, 1H), 4.62(d, J=4.6 Hz, 1H), 4.39(m, 1H), 3.50(dd, J=4.6, 
7.5 Hz, 1H), 2.50(m, 2H), 1.86-2.07(m, 2H), 1.63(m, 1H), 1.43(s, 9H), 1.39(d, 
J=7.0 Hz, 3H), 1.28(m, 1H), 1.05(d, J=6.8 Hz, 3H), 0.91(m, 3H), 0.78(m, 1H), 
0.68(m, 1H), 0.60(ra, 1H) 

FABMS m/z: 578(M+H) + calculated for C 2 9H4oN 3 0 8 F=577 

HRFABMS calculated for C 2 9H 4 iN 3 0 8 F(M+H) + 578.2878 found 578.2886 

UCK14A2(50 mg, 0.11 mmol)£ N,N-^ ^ A T 5. h'(5.0 mL)tC?gP 

U T*))1>7U I K(0.041 mL, 0.47 mmol)^ klffimt) U ^A(31 mg, 0.22 
mmoD^iP^., 25°CT" 0.5H#IM#b£o y'J^^^D? 
h^5 7^-(n-^dr-9->/W^x^;i/=3/2 Z'®tii)T'M%l U M»(41 
mg)£f#fc 0 t>\Zft$SLm HPLC(ODS *7 A, T-fe h - h U ;b/7K=55 

/45T"f£tB)T«*iMU 4b£t» 9(35 mg, JR* 63%)£?#fco 
>H NMR(CDC1 3 , 300MHz)S ppm: 9.10(br d, J=8.8 Hz, 1H), 6.70(br s, 1H), 
5.89(ddd, J=5.7, 10.7, 16.2 Hz, 1H), 5.40(br d, J=7.9 Hz, 1H), 5.32(dd, J=1.4, 
17.2 Hz, 1H), 5.23(dd, J=1.3, 10.4 Hz, 1H), 4.94(ddd, J=4.2, 4.6, 8.8 Hz, 1H), 
4.63(m, 3H), 4.40(m, 1H), 3.54(dd, J=4.6, 7.5 Hz, 1H), 2.43-2.56(m, 2H), 
1.98(m, 1H), 1.65(m, 1H), 1.44(s, 9H), 1.24-1.39(m, 5H), 1.08(d, J=6.1 Hz, 
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3H), 0.95(t, J=7.5 Hz, 3H), 0.68-0.85(m, 2H), 0.6 l(m, 1H) 

FABMS m/z: 510(M+H) + calculated for C25H 3 9N 3 O 8 =509 

HRFABMS calculated for C 2 5H 4 oN 3 0 8 (M+H) + 510.2815 found 510.2833 

mmm io its® 10 
MMm 4 1 muz., m&m 9 -cm e> n zib-s® 9(18 mg, 0.035 mmoix v >? 

DPp<*>(1.8 mL)£cfct>*h U 7;i//j-D@^^(0.35 mL, 4.6 mmol)fr <Mb£ti 
10(18 mg, JR* 100%)£f#fc o 

>H NMR(CDC1 3 , 300MHz)tf ppm: 9.67(br d, J=9.3 Hz, 1H), 6.90(br s, 1H), 
5.88(ddd, J=5.5, 10.5, 17.1 Hz, 1H), 5.32(dd, J=1.3, 17.1 Hz, 1H), 5.23(dd, 
J=1.3, 10.5 Hz, 1H), 4.89(m, 1H), 4.68(d, J=4.6 Hz, 1H), 4.62(d, J=4.8 Hz, 
2H), 4.18(m, 1H), 3.52(dd, J=4.6, 7.7 Hz, 1H), 2.55(m, 1H), 2.47(m, 1H), 
1.99(m, 1H), 1.65(m, 1H), 1.58(d, J=6.9 Hz, 3H), 1.23-1.49(m, 2H), 1.07(d, 
J=6.7 Hz, 3H), 0.95(t, J=7.5 Hz, 3H), 0.89(m, 1H), 0.80(m, 1H), 0.62(m, 1H) 
FABMS m/z: 410(M+H) + calculated for C 2 oH 3 iN 3 O 6 =409 
HKFABMS calculated for C2oH 32 N 3 0 6 (M+H) + 410.2291 found 410.2304 

%WS\ ii ft£rt) ii 

UCKl4A2(50mg,0.11mmol)^v^DP^^>(5.0mL)iC?g^U^ n-^;b 
TJVZi— ;i/(0.015 mL, 0.16 mmol), U^t/)Vi3)l^^ >( 5. K(22 

mg, 0.11 mmol), 1-fc KD^v^>y h U T V* — #;Rl&(25 mg, 0.21 
mmol)&J:tf 4-i^?-;UT* J f U V >(2.6 mg, 0.021 mmol)£iQ;L N 25°CT 
1.5l§ia«#-bfco W%<J>mm$k, i/V-bffrtW? h^7^-(n-A^ 
>/#&x^;u=3/2-C»ffl)-C»S!lU &«IS«9(31 mg)Sf|fc. 1^^??, 
fc#3tffl HPLC(ODS*^A, T-b h^h U;i//*=60/40-e«ffi)-e»SS[t/, 
<b£t) 11(9.3 mg, « 9.8%)£#£ 0 

>H NMR(CDC1 3 , 300MHz)d> ppm: 9.02(br d, J=8.2 Hz, 1H), 6.61(br s, 1H), 
5.40(br d, J=7.5 Hz, 1H), 4.63(d, J=4.4 Hz, 1H), 4.50(m, 1H), 4.40(m, 1H), 
4.12(d, J=6.2 Hz, 2H), 3.55(m, 1H), 2.41-2.54(m, 3H), 2.00(m, 1H), 1.55- 
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1.75(m, 2H), 1.44(s, 9H), 1.42(d, J=7.4 Hz, 3H), 1.23-1.40(m, 5H), 1.09(d, 

J=6.6 Hz, 1H), 0.84-1.00(m, 8H), 0.61(m, 1H), 0.57(m, 1H) 

FABMS m/z: 526(M+H) + calculated for C26H 43 N 3 08=525 

HRFABMS calculated for C 26 H44N30 8 (M+H) + 526.3128 found 526.3118 

mmm 12 12 

mMmitmm^ ^»JHT*f#e>tl^^t)ll(25mg,0.048mmolX v 
?uu*$> >(2.5mL)*5J;t>* h 'J 7 )]/-*u KBi(0.51 mL, 6.6 mmol)j&»6<b£-$l 
12(27 mg, JR* 100%)£f#fc o 

JH NMR(CDC1 3) 300MHz)<5 ppm: 9.60(br d, J=9.5 Hz, 1H), 6.86(br s, 1H), 

4.86(m, 1H), 4.69(d, J=4.4 Hz, 1H), 4.18(m, 1H), 4.12(t, J=6.6 Hz, 2H), 

3.53(dd, J=4.6, 7.7 Hz, 1H), 2.55(m, 1H), 2.41(m, 1H), 1.99(m, 1H), 1.55- 

1.7 l(m, 5H), 1.24-1.44(m, 4H), 1.14(m, 1H), 0.95(t, J=7.5 Hz, 3H), 0.92(t, 

J=7.5 Hz, 3H), 0.67-0.84(m, 5H), 0.62(m, 1H) 

FABMS m/z: 426(M+H) + calculated for C2iH 3 5N30e=425 

HRFABMS calculated for C2iH 36 N 3 0 6 (M+H) + 426.2605 found 426.2624 

mmm 13 13 © 

UCK14A 2 (30 mg, 0.064 mmol)£i/£ p n / # >(0.90 mL);fccfct^>7 U<\ 
*+?->(1.8mL)fc}§#PU tert-7>;i/ 2,2,2 h 'J 7 O □ 7* h ^ ^ 7— h(0.11 
mL, 0.064 mmol):fcefct>*#n > h U 7^^U h* ^x^;i/X~r U - h (0.0079 
mL, 0.064 mmol)^iP^.^ 25°CT- 0.5 B#FoW# b£ 0 a^OMS^s U * 
D7 h ^7 7 ^ -(n-A^rt>/i®xf ;i/=3/2 T* M S£ U IS 
M»(20mg)£f#ko^ft£££>t;:#M HPLC(ODS*^A, T-feh-bl) 
;i//7K=60/40T'^m)T"!iSl^bs fb^-t) 13(18 mg, W 54%)£f#fc 0 
iH NMR(CDC1 3 , 300MHz)(5 ppm: 8.88(br d, J=8.8 Hz, 1H), 6.63(br s, 1H), 
5.42(br d, J=7.5 Hz, 1H), 4.78(m, 1H), 4.63(d, J=4.6 Hz, 1H), 4.35(m, 1H), 
3.52(dd, J=4.6, 7.5 Hz, 1H), 2.38-2.53(m, 2H), 2.00(m, 1H), 1.61-1.75(m, 2H), 
1.45(s, 9H), 1.39-1.44(m, 12H), 1.33(m, 1H), 1.08(d, J=6.8 Hz, 3H), 0.96(t, 
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J=7.3 Hz, 3H), 0.88(m, 1H), 0.77(m, 1H), 0.60(m, 1H) 

FABMS m/z: 526(M+H) + calculated for C 2S H4 3 N 3 0 8 =525 

HRFABMS calculated for C 2 eH44N 3 0 8 (M+H) + 526.3128 found 526.3098 

nmm 14 14 (D&m 

MMM 1 1 1 UCK14A2(47 mg, 0.099 mmol), V V P P * # > (4.7 mL), 

i/ ^7 d ^ ^ y -;i/(0.024 mL, 0.20 mmol), 1,3- V i> ^ d 'xdf ^>)ltl)U 
tfi/j I h'(41mg, 0.20mmolX 1-t b*P3ri/^>V h U 7" V*— )l— zkftj^(47 
mg, 0.40 mmol)*^ U * 5. y £ »J y >(4.8 mg, 0.040 mmol)fr bit 

14(15 mg, mm 26%)£f#£ 0 
«H NMR(CDC1 3 , 300MHz)(5 ppm: 9.02(d, J=9.0 Hz, 1H), 6.63(br s, 1H), 
5.40(br d, J=7.7Hz, 1H), 4.90(m, 1H), 4.62(d, J=4.6 Hz, 1H), 4.38(m, 1H), 
3.93(d, J=6.2 Hz, 2H), 3.54(dd, J=4.6, 7.7 Hz, 1H), 2.41-2.54(m, 2H), 1.98(m, 
1H), 1.55-1.77(m, 7H), 1.39-1.45(m, 12H), 1.15-1.38(m, 7H), 1.08(d, J=6.6 
Hz, 3H), 0.96(t, J=7.3 Hz, 3H), 0.88(m, 1H), 0.77(m, 1H), 0.61(m, 1H) 
FABMS m/z: 566(M+H) + calculated for C 29 H47N308=565 
HRFABMS calculated for C 29 H48N 3 0 8 (M+H) + 566.3442 found 566.3453 

imm is <t&® is <D^m 

MMM 11 tfflffitZ^ UCK14A 2 (49 mg, 0.11 mmol), i^^DD^ >(4.9mLX 
2-(h U ^=f-)\z^ y;i/)x^y-;K0.015 mL, 0.11 mmol), 1,3-^i/^P^^^ 
JltUlTFiSj ^ h*(22 mg, 0.11 mmolX 1-t h'PdrS^VV* h 7jC 
*ntl(25 mg, 0.21 mmol)^J:t>* 4- V * ^ )l T \ ; If U > (2.6 mg, 0.021 
mmoD^^ib^ 15(15 mg, I&# 25%)£f#£o 

»H NMR(CDC1 3 , 300MHz)<5 ppm: 8.98(br d, J=9.0 Hz, 1H), 6.62(br s, 1H), 
5.39(br d, J=8.1 Hz, 1H), 4.85(ddd, J=4.3, 4.5, 8.8 Hz, 1H), 4.62(d, J=4.6 Hz, 
1H), 4.38(m, 1H), 4.12-4.37(m, 2H), 3.55(dd, J=4.6, 7.5 Hz, 1H), 2.38-2.54(m, 
2H), 1.99(m, 1H), 1.58-1.75(m, 2H), 1.38-1.47(m, 12H), 1.33(m, 1H), 1.08(d, 
J=6.8 Hz, 3H), 0.98(t, J=8.7 Hz, 2H), 0.95(t, J=7.5 Hz, 3H), 0.71-0.86(m, 2H), 
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0.60(m, 1H), 0.04(s, 9H) 

FABMS m/z: 570(M+H) + calculated for C27H47N 3 0 8 Si=569 

HRFABMS calculated for C 2 7H4 8 N30 8 Si(M+H) + 570.3211 found 570.3216 

mmm 16 its® 16 <d&$l 

%Mm$tmWi£, UCKl4A2(43mg, 0.091 mmoDs N,N-^^ A T 
^ K(4.3mL)> 2-3- h*x^y-;K0.035mL,0.46mmol)^J;t>"J^^* U >>A 
(25 mg, 0.18mmol)7><Mt£t) 16(24 mg, W 51%)£f#fc 0 
m NMR(CDC1 3 , 300MHz)6 ppm: 9.02(br d, J=8.6 Hz, 1H), 6.80(br s, 1H), 
5.33(br d, J=7.8 Hz, 1H), 4.96(ddd, J=4.0, 4.6, 8.6 Hz, 1H), 4.63(d, J=4.4 Hz, 
1H), 4.40(ddd, J=2.9, 6.6, 11.4 Hz, 1H), 4.32(m, 1H), 4.12(ddd, J=2.9, 5.5, 
11.7 Hz, 1H), 3.68-3.86(m, 2H), 3.62(dd, J=4.4, 7.5 Hz, 1H), 2.57(m, 1H), 
2.48(m, 1H), 1.99(m, 1H), 1.69(m, 1H), 1.39-1.48(m, 12H), 1.23-1.37(m, 2H), 
1.09(d, J=6.8 Hz, 3H), 0.96(t, J=7.3 Hz, 3H), 0.88(m, 1H), 0.71(m, 1H), 
0.61(m, 1H) 

FABMS m/z: 514(M+H) + calculated for C24H 39 N309=513 

HRFABMS calculated for C24H 4 oN30 9 (M+H) + 514.2764 found 514.2767 

mmm n its® n 



H»J9 tmmiZ., UCK14A2(51 mg, 0.11 mmol), N,N-^^f/^^A7 
5. K(5.1mL), 7'D^^f-;i/p<^;i/Ji-7 1 ;K0.044mL,0.54mmol)^J:TO^ 
tJ U >>A(30mg, 0.22 mmol)i? % 17(15 mg, IR* 27%)£f#£ 0 

iHNMR(CDCl 3 , 300MHz)tf ppm: 9.12(br d, J=8.8 Hz, 1H), 6.65(br s, 1H), 
5.38(br d, J=7.5 Hz, 1H), 5.30(d, J=5.9 Hz, 1H), 5.24(d, J=5.9 Hz, 1H), 
4.95(ddd, J=4.2, 4.6, 8.8 Hz, 1H), 4.63(d, J=4.6 Hz, 1H), 4.40(m, 1H), 3.55(dd, 
J=4.6, 7.5 Hz, 1H), 3.37(s, 3H), 2.45-2.58(m, 2H), 1.99(m, 1H), 1.58-1.77(m, 
2H), 1.40-1.48(m, 12H), 1.32(m, 1H), 1.07(d, J=6.7 Hz, 3H), 0.95(t, J=7.3 Hz, 
3H), 0.74-0.85(m, 2H), 0.62(m, 1H) 
FABMS m/z: 5 14(M+H) + calculated for C 2 4H39N 3 0 9 =5 13 
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HRFABMS calculated for C 2 4H4 0 N 3 O 9 (M+H) + 514.2765 found 514.2759 

mmmis it&m is o^m 

tmmz, UCK14A2(46 mg, 0.098 mmolK N,N-S/ ^^-Jl/^JIAT 
I K(4.6 mL), 2-7D^7t h 7iy >(98 mg, 0.49 mmol)^ XU^mtl M £ 
A (27 mg, 0.20 mmol)fr £ 18(28 mg, 49 

»H NMR(CDC1 3) 300MHz)d» ppm: 9.46(br d, J=9.3 Hz, 1H), 7.87(m, 2H), 
7.62(m, 1H), 7.50(111, 2H), 6.67(br s, 1H), 5.43(br d, J=8.4 Hz, 1H), 5.38(s, 
2H), 5.09(m, 1H), 4.62(d, J=4.5 Hz, 1H), 4.47(m, 1H), 3.66(dd, J=4.6, 7.7 Hz, 
1H), 2.56-2.74(m, 2H), 1.89(m, 1H), 1.70(m, 1H), 1.55(m, 1H), 1.38-1.47(m, 
12H), 1.19(m, 1H), 0.99(d, J=6.7 Hz, 3H), 0.85-0.96(m, 2H), 0.79(d, J=7.3 Hz, 
3H), 0.65(m, 1H) 

FABMS m/z: 588(M+H) + calculated for C 3 oH 4 iN 3 09=587 

nmm 19 fb^ti 19 <D^m 

UCK14A2(52 mg, 0.11 mmol)£ y^nn^ >(5.2 mL) t U ^ > i/)l> 
71 X0.012 mL, 0.11 mmol), 1,3- ^ p ^i/Jlti JltfiSj * K(23 mg, 
0.11 mmol)*«tt^ 1-fc h*D^«>^>^ h >) -)l-7kft\®)(26 mg, 0.22 
mmol)^i)Px. N 25-CT" 0.5 NfMjfbfe. ffllffOfMUI^ yiJ*yj^DY 
h^7 7^-(n-^Jr^>/»i!^^;i,=l/3 -e}£ft)T"fitM U *§MMtJ(67 
mg)£f#£ 0 HPLC(ODS £ 5 A, T-fe h~ h U Jl/7k=50 

/5oxmmnmmb, its®) 19(31 mg, « 50%)&&fc o 

•H NMR(CDC1 3 , 300MHz)tf ppm: 9.14(br d, J=6.5 Hz, 1H), 7.18-7.45(m, 
5H), 6.90(m, 1H), 6.77(br s, 1H), 5.29(br d, J=6.7 Hz, 1H), 4.83(m, 1H), 
4.56(d, J=4.5 Hz, 1H), 4.50(dd, J=4.6, 14.9 Hz, 1H), 4.36(dd, J=5.5, 15.0 Hz, 
1H), 4.31(m, 1H), 3.33(dd, J=4.6, 7.5 Hz, 1H), 2.61(m, 1H), 2.41(m, 1H), 
1.92(m, 1H), 1.80(m, 1H), 1.57(m, 1H), 1.42(s, 9H), 1.34(d, J=7.0 Hz, 3H), 
1.27(m, 1H), 1.0 l(d, J=6.8 Hz, 3H), 0.90(d, J=7.3 Hz, 3H), 0.87(m, 1H), 
0.80(m, 1H), 0.60(m, 1H) 
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FABMS m/z: 559(M+H) + calculated for C29H 42 N407=558 

HRFABMS calculated for C 29 H43N407(M+H) + 559.3132 found 559.3149 

H»J20 fb£$)20©£$ 

nMMitmUlZ, ^WJl9T'f#^nS'fb^tll9(18mg ( 0.033mmol), V 
tuut? >(1.8 mL);fe«fct>* h U 7;i/tfP»&(0.36mL, 4.7 mmol)7> bitte® 
20(16 mg, Jft* 85%)£f#fc 0 

iH NMR(CDC1 3 , 3O0MHz)<5 ppm: 9.51(br d, J=8.8 Hz, 1H), 7.25-7.38(m, 
6H), 7.02(br s, 1H), 4.74(m, 1H), 4.58(d, J=4.4 Hz, 1H), 4.37-4.43(m, 2H), 
4.17(m, 1H), 3.40(dd, J=4.6, 7.9 Hz, 1H), 2.43(m, 1H), 2.28(m, 1H), 1.90(m, 
1H), 1.44-1.63(m, 5H), 1.28(m, 1H), 0.98(d, J=6.8 Hz, 3H), 0.90(m, 1H), 
0.89(t, J=7.3 Hz, 3H), 0.75(m, 1H), 0.56(m, 1H) 
FABMS m/z: 459(M+H) + calculated for C 2 4H34N 4 0 5 =458 
M0IJ21 ihG® 21 
mum 19 £ Pfilt:, UCK14A2(49 mg, 0.11 mmol), ^DD^ >(4.9 mL), 
]/ >*?-)lTi >(0.015 mL, 0.11 mmol), l,Z-VS/9 B^l/JltDl/ 
tfi/j 5. K(22mg, 0.11 mmol)*Jj;t>* 1-t h*D*i/^W h U7 x ;-;i/-*Sl 
tJ(25 mg, 0.21 mmol)7> <D<b^t) 21(38 mg, IR* 60%)£f#fc o 
IR(KBr): 3272, 3054, 2974, 2936, 1835, 1650, 1513, 1454, 1367, 1249, 1166, 
1100, 1021, 914, 887, 778, 668 cm 1 

>H NMR(CDC1 3 , 300MHz)<5 ppm: 9.07(br s, 1H), 7.97(m, 1H), 7.86(m, 1H), 
7.80(m, 1H), 7.48(m, 2H), 7.40(m, 2H), 6.84(br s, 1H), 6.55(s, 1H), 5.25(br d, 
J=6.4 Hz, 1H), 5.04(dd, J=6.5, 14.7 Hz, 1H), 4.82(m, 1H), 4.74(dd, J=4.8, 
14.5 Hz, 1H), 4.36(d, J=4.6 Hz, 1H), 4.26(m, 1H), 2.86(m, 1H), 2.63(m, 1H), 
2.27(m, 1H), 1.88(m, 1H), 1.70(m, 1H), 1.40(s, 9H), 1.24-1.37(m, 2H), 1.20(d, 
J=7.0 Hz, 3H), 0.90(d, J=6.6 Hz, 3H), 0.78-0.85(m, 4H), 0.73(m, 1H), 0.55(m, 
1H) 

FABMS m/z: 609(M+H) + calculated for C 3 3H44N4O 7 =608 
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HRFABMS calculated for Cas^sN-tChflVl+H)* 609.3288 found 609.3306 

mmm 22 its® 22^^ 

fcl^tRfc, mMM 21 ■eff^tlS'fb^tJ 21(28 mg, 0.046 mrnol), ^ 
>(2.8 mL):fc J; l>* h "J 7 D «(0.57 mL, 7.3 mmol)7> <b flj^lfc 
22(25 mg, » 86%)£f#fc 0 

!H NMR(CDC1 3) 300MHz)£ ppm: 9.45(br d, J=8.8 Hz, 1H), 7.76-7.90(m, 
2H), 7.71(m, 1H), 7.37-7.47(m, 2H), 7.27-7.35(m, 2H), 7.23(m, 1H), 6.90(brs, 
1H), 4:62-4.85(m, 3H), 4.41(d, J=4.2 Hz, 1H), 4.13(m, 1H), 3.06(dd, J=4.4, 
7.3 Hz, 1H), 2.18-2.35(m, 2H), 1.77(m, 1H), 1.23-1.48(m, 5H), 1.1 l(m, 1H), 
0.93(m, 1H), 0.88(d, J=6.8 Hz, 3H), 0.80(t, J=7.3 Hz, 3H), 0.66(m, 1H), 
0.45(m, 1H) 

FABMS m/z: 509(M+H) + calculated for C 28 H3<>N 4 O5=508 

HRFABMS calculated for C 2 8H37N40 5 (M+H) + 509.2764 found 509.2780 

mmm 23 ^^230^ 

UCK14A2(30 mg, 0.063 mmol)£ ^^DD^ >(3.0 mL)j3 jgg? U 7iz 
;i/t H^^>(0.0062mL, 0.063 mmol), 1,3-i/i/p U^*is )\,± fr-fti? j * Y 
(13 mg, 0.063 mmol)i5«i:tN* 1-t K W h U T V — ;U-7jofatKl5 mg, 

0.13mmol)£#n;t N 25°CT* 0.5 mmmttVtzo MlfHDimm'&s igJf^DVh 

-(n-^*tf>/gi#x 3^=1/3 T-mmnnmLs mm^imvs mg ) 

*ntz 0 tilZft^m HPLC(ODS ^37i, y-fe hx h U;1//tK=50/ 

50T^m)T-*jmU <b^T#J 23(22 mg, i&* 62%)£?#fc 0 
»H NMR(CDC1 3 , 300MHz)tf ppm: 9.19(br d, J=7.5 Hz, 1H), 8.52(br s, 1H), 
7.14-7.23(m, 2H), 6.74-6.91(m, 4H), 6.16(br d, J=3.6 Hz, 1H), 5.32(br d, 
J=7.1 Hz, 1H), 4.90(m, 1H), 4.62(d, J=4.6 Hz, 1H), 4.36(m, 1H), 3.55(dd, 
J=4.6, 7.9 Hz, 1H), 2.44-2.58(m, 2H), 1.95(m, 1H), 1.84(m, 1H), 1.62(m, 1H), 
1.40-1.46(m, 12H), L26(m, 1H), 1.03(d, J=6.6 Hz, 3H), 0.90(t, J=7.3 Hz, 3H), 
0.89(m, 1H), 0.70(m, 1H), 0.59(m, 1H) 
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FABMS m/z: 560(M+H) + calculated for C 28 H4iN 5 07=559 

HRFABMS calculated for C 28 H 42 N 5 07(M+H) + 560.3084 found 560.3094 

mum 24 its® 24 (D&m 

II^J 19 t |qI1i(C,UCKl4A2(2l mg, 0.044 mmol), y^nD^>(2.1 mL), 
n-y^^r^ >(0.0044mL, 0.044 mmolK l,3-^>7 V 4 5. 

K(9.1 mg, 0.044 mmol)tJctt>* 1-fc KP^ri>^>V h U T V — *ftl%l(10 
mg, 0.088 mmoDfr t><b&<®} 24(21 mg, » 89%)£f# fc» 
•H NMR(CDC1 3 , 300MHz)<5 ppm: 9.10(br d, J=7.1 Hz, 1H), 6.81(br s, 1H), 
6.48(m, 1H), 5.32(br d, J=6.2 Hz, 1H), 4.75(m, 1H), 4.62(d, J=4.4 Hz, 1H), 
4.33(m, 1H), 3.52(dd, J=4.4, 7.7 Hz ,1H), 3.22(dd, J=7.0, 12.8 Hz, 1H), 
3.21(dd, J=6.6, 12.3 Hz, 1H), 2.58(m, 1H), 2.42(m, 1H), 2.00(m, 1H), 1.39- 
1.55(m, 2H), 1.44(s, 9H), 1.41(d, J=7.0 Hz, 3H), 1.23-1.39(m, 5H), 1.07(d, 
J=6.6 Hz, 3H), 0.84- 1.0 l(m, 7H), 0.80(m, 1H), 0.59(m, 1H) 
FABMS m/z: 525(M+H) + calculated for C 26 H 44 N 4 0 7 =524 
HRFABMS calculated for C 26 H 4 5N 4 0 7 (M+H) + 525.3288 found 525.3268 
HWJ25 ib&Wl 25 

tm^iZ, %M®\ 24 Xn^mit-^m 24(24 mg, 0.046 mmolX V 
Ouutt >(2.4 mL)£ cfc U h V 7 )Vir n M(0.48 mL, 6.3 mmol)fr Mb£<$l 
25(23 mg, IK^ 92%)£t#fc 0 

m NMR(CDsCN, 300MHz)S ppm: 9.10(m, 1H), 7.50(s, 1H), 6.70(br s, 1H), 
4.70(d, J=4.4 Hz, 1H), 4.55(m, 1H), 4.10(m, 1H), 3.65(dd, J=4.4, 8.2 Hz, 1H), 
3.07-3.20(m, 3H), 2.49(m, 1H), 2.26(m, 1H), 1.85-1.98(m, 6H), 1.52(m, 2H), 
1.23-1.46(m, 4H), 1.01(d, J=7.0 Hz, 3H), 0.79-0.96(m, 6H), 0.54(m, 1H) 
FABMS m/z: 425(M+H) + calculated for C 2 iH36N 4 0 5 =424 
HRFABMS calculated for C 2 iH 3 7N 4 0 5 (M+H) + 425.2782 found 425.2764 
H»J26 it&tyl 26 
UCK14AK40 mg, 0.085 mmol)£^ D □ * # >(4.0 mL)£?g8?U "E)17 
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^- U >(0.0074mL, 0.085 mmol)a,3-^^^D^Jri/;i/^;i/^^^ ^ h*(18mg, 
0.085 mmol):fc<fctf 1-t h*D^^>^>v h y T V -;U-zk*atJ(20 mg, 0.17 
mmoDfcjD^ 25°CT" 2.5B#P^#bfco iI?£©&MS&> y'JAWDV 
^^7^ -(n-^JF-^>/«x^;U=l/5~l/lO T-?§m)T?ftM U -fb^tl 
26(12 mg, 1» 26%)£f#fc 0 

iH NMR(CDCL>, 300MHz)(5 ppm: 8.53(br d, J=7.1 Hz, 1H), 6.65(br s, 1H), 
5.33(br d, J=7.1 Hz, 1H), 5.07(ddd, J=4.4, 4.6, 9.0 Hz, 1H), 4.6 l(d, J=4.6 Hz, 
1H), 4.32(m, 1H), 3.40-3.77(m, 9H), 2.50(m, 1H), 1.90-2.09(m, 2H), 1.61- 
1.82(m, 2H), 1.43(m, 9H), 1.38(d, J=7.0 Hz, 3H), 1.31(m, 1H), 1.09(d, J=6.8 
Hz, 3H), 0.96(t, J=7.4 Hz, 3H), 0.89(m, 1H), 0780(m, 1H), 0.61(m, 1H) 
FABMS m/z: 539(M+H) + calculated for C26H4 2 N 4 08=538 
HRFABMS calculated for C26H 43 N 4 0 8 (M+H) + 539.3081 found 539.3067 
SIWJ27 Ik^M 27 



%W\ 19 t [S|^I(C,UCK14A2(46 mg, 0.098 mmolX y^DD^ >(4.6 mL), 
L-T? — >^>^;Uai^7 i ;i/(21 mg, 0.12 mmol). 1,3- J* i/ ? D ^ 

^ K(24mg, O.^mmoD^cttf 1-t Kn*^>y*b U 7* V -;u-7.k*n 
t>(27mg, 0.23 mmol)fr <Mb^tJ 27(20 mg, « 32%)£|#fc 0 
»H NMR(CDC1 3 , 300MHz)(5 ppm: 9.00(br d, J=7.5 Hz, 1H), 7.30-7.4 l(m, 
5H), 7.20(m, 1H), 6.67(br s, 1H), 5.30(br d, J=7.0 Hz, 1H), 5. 18(d, J=12.3 Hz, 
1H), 5.13(d, J=12.3 Hz, 1H), 4.87(m, 1H), 4.6 l(d, J=4.6 Hz, 1H), 4.57(m, 1H), 
4.34(m, 1H), 3.48(dd, J=4.6, 7.7 Hz, 1H), 2.46-2.59(m, 2H), 1.98(m, 1H), 
1.58-1.72(m, 2H), 1.40-1.48(m, 12H), 1.38(d, J=7.2 Hz, 3H), 1.28(m, 1H), 
1.05(d, J=6.8 Hz, 3H), 0.98(m, 1H), 0.92(d, J=7.3 Hz, 3H), 0.76(m, 1H), 
0.56(m, 1H) 

FABMS m/z: 631(M+H) + calculated for C32H 46 N 4 O9=630 

HRFABMS calculated for C 3 2H 4 7N 4 0 9 (M+H) + 631.3344 found 631.3358 

^»J28 fb^28©^fijc 



58 



WO 00/43000 



PCT/JPOO/00247 



HWJ4Tff e>nS<b^t)4(20 mg, 0.035 mmol)£^ h7t F077 >(1.0 
mL) * iVzkd.O mUlzmffl U ^ > * P P *;M - h (20 mg, 0.14 mmol) 
*>ctt>*^7j<m^ h U ->A(12mg,0.14mmol)^iPX.s 0°Ct 1 (Mfitft Lfco 

/lT*vgtii)T-)(!|Mb, {b^tl 28(20 mg, IR* 95%)£f#£ 0 
'H NMR(CDC1 3 , 300MHz)S ppm: 9.13(br d, J=9.4 Hz, 1H), 7.23-7.42(m, 
10H), 6.58(br s, 1H), 5.68(br d, J=7.7 Hz, 1H), 5.16(s, 2H), 5.09(s, 2H), 
4.97(m, 1H), 4.60(d, J=4.4 Hz, 1H), 4.47(m, 1H), 3.45(dd, J=4.4, 7.5 Hz, 1H), 
2.42-2.55(m, 2H), 1.95(m, 1H), 1.54-1.72(m, 2H), 1.41(d, J=7.0 Hz, 3H), 
1.30(m, 1H), 1.04(d, J=6.8 Hz, 3H), 0.94(t, J=7.3 Hz, 3H), 0.89(m, 1H), 
0.72(m, 1H), 0.57(m, 1H) 

FABMS m/z: 594(M+H) + calculated for C 32 H 3 9N 3 08=593 
MMM29 {h&ty} 29 <D&m 



HJ£0'J 4 X-mbftZit^W) 4(40 mg, 0.070 mmol)*^ h7th"077 >(2.0 
mL)*5j;t>"7j<(2.0 mL)fc&Ji¥U 4-7 P ^> i/)l>7 O □ - b (120 mg, 

0.35 mmol)#£U1%m7km± h U ^ A(29 mg, 0.35 mmol)^Stli, 0°CT 1 B# 

^^•;U=l/l-e?^m)T-^L, ib^J 29(39 mg, IR* 83%)£f#£ 0 
>H NMR(CDC1 3 , 300MHz)6 ppm: 9.13(br d, J=9.2 Hz, 1H), 7.43-7.49(m, 
2H), 7.29-7.37(m, 5H), 7.17-7.24(m, 2H), 6.59(br s, 1H), 5.72(br d, J=7.7 Hz, 
1H), 5.15(s, 2H), 5.02(s, 2H), 4.96(m, 1H), 4.60(d, J=4.4Hz, 1H), 4.44(m, 1H), 
3.45(dd, J=4.5, 7.5 Hz, 1H), 2.42-2.55(m, 2H), 1.96(m, 1H), 1.70(m, 1H), 
1.62(m, 1H), 1.40(d, J=7.0 Hz, 3H), 1.30(m, 1H), 1.04(d, J=6.8 Hz, 3H), 
0.93(t, J=7.3 Hz, 3H), 0.93(m, 1H), 0.53-0.68(m, 2H) 
FABMS m/z: 672(M+H) + calculated for C 32 H 38 N 3 08 79 Br=671 

mmm 30 30 

HWJ4-ef#?)ia5<b^4(20 mg, 0.035 mmol)£ N,N : ^p< 1-)l*)l>AT 
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S K(2.0mL)£?g8f ^> i^U^f V Y (0.017 mL, 0.14 mmoDi^lf 

h "Jx^UT^ >(9.7mL, 0.070 mmol)£ in /U 0°CT" 0.5 l$Ra*# Ufco il^ 
^'JA^^D? F^77^ -(n-^\^it>/i^^xf-;i/=i/3T" 
&ffi)T";iiMU -fb^t) 30(19 mg, 92%)£f#;ko 

'H NMR(CDC1 3 , 300MHz)tf ppm: 9.12(br d, J=9.0 Hz, 1H), 7.14-7.40(m, 
10H), 6.65(br s, 1H), 5.98(m, 1H), 5.55(m, 1H), 5.15(d, J=12.3 Hz, 1H), 
5.09(d, J=12.3 Hz, 1H), 4.74(m, 1H), 4.6l(m, 1H), 4.58(d, J=4.6 Hz, 1H), 
4.32(d, J=5.5 Hz, 2H), 3.46(dd, J=4.4, 7.5 Hz, 1H), 2.49(m, 1H), 2.29(m, 1H), 
1.94(m, 1H), 1.61(m, 1H), 1.38(d, J=7.0 Hz, 3H), 1.19-1.35(m, 2H), 1.03(d, 
J=6.8 Hz, 3H), 0.93(t, J=7.4 Hz, 3H), 0.90(m, 1H), 0.69(m, 1H), 0.50(m, 1H) 
FABMS m/z: 593(M+H) + calculated for C 32 H4oN407=592 
^»J31 {t&W 31 (D^f& 

%W\ 30 t nm^-, "MMM 4 Tf# 6 nSfb^t) 4(20 mg, 0.035 mmol), N,N- 
^^f;i/*Jl/A7 5 K(2.0mL), 4 V 7°D hVl/l* V >T^ — K0.014 mL, 0.14 
mmoD^ct^h Ui^;U7^ >(0.0097 mL, 0.070 mmol)fr <Mb£tl 3 1(16 mg, 
W 86%)£f#£o 

«H NMR(CDC1 3 , 300MHz)<5 ppm: 9.00(br d, J=7.9 Hz, 1H), 7.33(s, 5H), 
6.73(br s, 1H), 5.5 l(m, 1H), 5.15(s, 2H), 4.92(ddd, J=4.2, 4.6, 8.8 Hz, 1H), 
4.62(d, J=4.6 Hz, 1H), 4.57(dq, J=7.2, 7.2 Hz, 1H), 4.25(m, 1H), 3.81(dq, 
J=6.2, 12.8 Hz, 1H), 3.51(dd, J=4.6, 7.0 Hz, 1H), 2.55(m, 1H), 2.40(m, 1H), 
1.98(m, 1H), 1.83(m, 1H), 1.64(m, 1H), 1.36(d, J=7.0 Hz, 3H), 1.30(m, 1H), 
1.02-1.15(m, 9H), 0.95(t, J=7.5 Hz, 3H), 0.89(m, 1H), 0.74(m, 1H), 0.59(m, 
1H) 

FABMS m/z: 545(M+H) + calculated for C 2 8H 4 oN407=544 
H»J32 ibG® 32 (D^m 

mmm so t mm t > mmm ^r-m^n^it^ 4(20 mg, 0.035 mmoi) N n,n- 

y^fWA7; K(2.0mL), V3-*i/7*- K0.019 mL, 0.14 
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mmol)£<fctf h !Jif;i/7^ >(0.0097mL, 0.070 mmo\)1y>hih€i%Q 32(16 mg, 

iH NMR(CDC1 3 , 300MHz)<5 ppm: 9.57(br d, J=9.2 Hz, 1H), 7.63(br s, 1H), 
7.29-7.38(m, 10H), 6.58(br s, 1H), 6.55(br s, 1H), 5.13(s, 2H), 5.07(m, 1H), 
4.74(m, 1H), 4.62(d, J=4.6 Hz, 1H), 4.51(d, J=14.7 Hz, 1H), 4.49(d, J=14.8 
Hz, 1H), 3.48(dd, J=4.6, 7.5 Hz, 1H), 2.53(m, 1H), 2.29(m, 1H), 1.96(m, 1H), 
1.55-1.75(m, 2H), 1.43(d, J=7.0 Hz, 3H), 1.30(m, 1H), 1.05(d, J=6.8 Hz, 3H), 
0.94(t, J=7.3 Hz, 3H), 0.55-0.78(m, 2H), 0.48(m, 1H) 
FABMS m/z: 609(M+H) + calculated for C 32 H4oN40 G S=608 
H»J33 ih&ty}ZZ<D<&J& 

mm 30 1 mmz.mmm 4 x-m % n s-fb^ 4(20 mg, 0.034 mmoix n,n- 

^/fib^A?; K(2.0 mL) v J»zK$ESK(31 mg, 0.14 mmol):fc h U 
^ X0.0095 mL, 0.068 mmol)#> hitter 33(20 mg, £MfivJ)£f#fco 
m NMR(CDC1 3 , 300MHz)(5 ppm: 9.35(br d, J=9.3 Hz, 1H), 7.30-7.52(m, 
8H), 7.28-7.36(m, 2H), 7.18(br d, J=7.4 Hz, 1H), 6.70(br s, 1H), 5.18(s, 1H), 
5.00(m, 1H), 4.88(m, 1H), 4.63(d, J=4.4 Hz, 1H), 3.48(dd, J=4.5, 7.5 Hz, 1H), 
2.47-2.58(m, 2H), 1.97(m, 1H), 1.63(m, 1H), 1.52(d, J=6.9 Hz, 3H), 1.22- 
1.38(m, 2H), 1.06(d, J=6.8 Hz, 3H), 0.95(t, J=7.5 Hz, 3H), 0.89(m, 1H), 
0.75(m, 1H), 0.59(m, 1H) 

FABMS m/z: 564(M+H) + calculated for C 3 iH 3 7N 3 07=563 

mmm 34 ite,® 34 <D&f& 

m&m 4 X-mt>nZib&<V» 4(20 mg, 0.035 mmol)£«(2.0mL)£?gjgU 
^7kM(0.67mL,7.1mmol)£/jn;U 40°CT- 2 lOTjift Lfco S^MSgL 
^■JtWU^P^ h ^77 ^-(n-^=5rlT->/Wa:f-;i/=l/5 T-^tHK'JlSS 
U it&m 34(15 mg, JR* 88%)£f#fco 

•H NMR(CDC1 3 , 300MHz)<5 ppm: 9.22(br d, J=9.4 Hz, 1H), 8.26(s, 1H), 
7.34(s, 5H), 6.60-6.69(m, 2H), 5.16(s, 2H), 4.97(ddd, J=4.4, 4.6, 9.0 Hz, 1H), 
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4.74(dq, J=7.0, 7.0 Hz, 1H), 4.64(d, J=4.6 Hz, 1H), 3.37(dd, J=4.4, 7.5 Hz, 
1H), 2.45-2.56(m, 2H), 1.98(m, 1H), 1.72(m, 1H), 1.63(m, 1H), 1.44(d, J=6.9 
Hz, 3H), 1.35(m, 1H), 1.07(d, J=6.8 Hz, 3H), 0.96(t, J=7.4 Hz, 3H), 0.88(m, 
1H), 0.77(m, 1H), 0.60(m, 1H) 

FABMS m/z: 488(M+H) + calculated for C25H 3 3N 3 07=487 
H»J35 itS®} 35 (D&m 

nmm 3otmm^ mmm 4tip.n5M 4(20 mg, 0.035 mmoix n,n- 

^^;b*;i/A7> h*(2.0mL), M»lg(0.013 mL, 0.14mmol)^ h U x 
^)VT * X0.0098 mL, 0.070 mmol)^ hit^ 35(18 mg, £Mft)£f# tz a 
m NMR(CDC1 3) 300MHz)d> ppni: 9.14(br d, J=9.2 Hz, 1H), 7.34(m, 5H), 
6.68(br s, 1H), 6.47(br d, J=7.2 Hz, 1H), 5.16(s, 2H), 4.97(m, 1H), 4.63(m, 
1H), 4.62(d, J=4.4 Hz, 1H), 3.48(dd, J=4.4, 7.3 Hz, 1H), 2.45-2.54(m, 2H), 
1.98(s, 3H), 1.96(m, 1H), 1.63(m, 1H), 1.40(d, J=7.0 Hz, 3H), 1.23-1.48(m, 
2H), 1.07(d, J=6.8 Hz, 3H), 0.95(t, J=7.3 Hz, 3H), 0.88(m, 1H), 0.74(m, 1H), 
0.59(m, 1H) 

FABMS m/z: 502(M+H) + calculated for C2gH35N 3 O 7 =50 1 

MMM 4 T?f <btl2>lk&%!} 4(25 mg, 0.044 mmol)£ N,N-i/7f ;i/*;i/A7 
^ h*(2.5mL)Ciil, ^>*;i/^> &(ll mg, 0.087 mmol), mWt-1- 

x^;i/-3- (3-i;^^7UrD^) *;Hi?S?-f ^ K(17 mg, 0.087 mmol) 
iS£Z>*l-t h*Dari/^>v* h UTV*-;U-7K#ntl(20 mg, 0.17mmol)£;to;L. 

o°ct- o.5 mmmn • jifsr©&48iJi&* y^w^ovh^/^^-di- 

^*tf>/#ffi:t*-;i/=l/3 T"&m)T**fMU 36(18 mg, Jfc$s 71%) 

'H NMR(CDC1 3) 300MHz) (5 ppm: 9.38(br d, J=9.5 Hz, 1H), 9.35(d, J=1.2 Hz, 
1H), 8.73(d, J=2.6 Hz, 1H), 8.55(dd, J=1.6, 2.5 Hz, 1H), 8.51(br d, J=7.7 Hz, 
1H), 7.35(s, 5H), 6.64(br s, 1H), 5.80(s, 2H), 5.01(m, 1H), 4.88(m,lH), 4.65(d, 
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J=4.6 Hz, 1H), 3.48(dd, J=4.6, 7.6 Hz, 1H), 2.48-2.57(m, 2H), 1.99(m, 1H), 
1.59-1. 73(m, 2H), 1.55(d, J=7.0 Hz, 3H), 1.34(m, 1H), 1.08(d, J=6.6 Hz, 3H), 
0.96(t, J=7.4 Hz, 3H), 0.88(m, 1H), 0.76(m, 1H), 0.60(m, 1H) 
FABMS m/z: 565(M+H) + calculated for C2 9 H 35 Nb07=564 
«0'J37 {b£$J 37 (D&WL 

mum 36 1 mmz, h»j 4 t-*# h n&ib&VQ 4(25 mg, 0.044 mmoix 

N,N-i>*?-)l*)\'A7K h*(2.5mLX 3-tert-7f-;i/:^ 9-)l^> 'J ^^r^7D 
* > ^(1 1 mg, 0.087 mmolX %g • 1-x ^ ;i/-3- ( 3- V * * )V 7 3 J 7 D £ ;i/ ) 
*;U#$>-f 3. h*(17 mg, 0.087 mmol)£J:t>* l-hpD*^Wh 'J 
-7^*0^(20 mg, 0.17 mmol)7><Mb£tJ 37(16 mg, IR* 56%)£f#fco 
'H NMR(CDC1 3 , 300MHz)£ ppm: 9.27(br d, J=9.5 Hz, 1H), 7.47(br d, J=7.7 
Hz, 1H), 7.33(m, 5H), 6.61(br s, 1H), 5.15(s, 2H), 5.0 l(m, 1H), 4.66(m, 1H), 
4.64(d, J=4.4 Hz, 1H), 4.07(s, 2H), 3.56(dd, J=4.6, 7.5 Hz, 1H), 2.45-2.57(m, 
2H), 1.97(m, 1H), 1.55-1.75(m, 2H), 1.45(d, J=6.9 Hz, 3H), 1.30(m, 1H), 
1.07(d, J=6.8 Hz, 3H), 0.91-0.98(m, 12H), 0.73(m, 1H), 0.65(m, 1H), 0.58(m, 
1H), 0.04(s, 6H) 

FABMS m/z: 632(M+H) + calculated for C32H49N 3 0 8 Si=631 
H»J38 {t&ty) 38CD^^ 

37 T*f#£*l£<b£-^ 37(24 mg, 0.038 mmoD^b^fc h'D77> 
(2.4 mL)l:^U 1M 7 vfo'r h^mrV^E-^A/f b^t h*D75 
>?g$(0.075 mL, 0.075 mmol)* «fctff£&(4.3 mg, 0.075 mmoDSiP*.* 25°C 
t2RISj$lfe. IfCtilt, i/'J*^;U7PV h^77^-(^DD* 
;i/A/i^y-;i/=15/lT-?§ttS)T-OTbs ffli!tlBl«l(15mg)£ftfco 
^(C^mffl HPLC(ODS T-fe b - b U ;1//tK =40/60 T'^tfDTftS^ 

U fli^tt 38(9.9 mg, JR* 49%)£f#7c 0 

«H NMR(CDC1 3 , 300MHz)<5 ppm: 9.02(br d, J=8.3 Hz, 1H), 7.29-7.40(m, 
5H), 7.13(br d, J=6.7 Hz, lH),'6.66(br s, 1H), 5.19(d, J=11.9 Hz, 1H), 5.13(d, 
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J=12.3 Hz, 1H), 4.95(ddd, J=4.2, 4.2, 8.4 Hz, 1H), 4.66(m, 1H), 4.62(d, J=4.4 
Hz, 1H), 4.01-4.14(m, 2H), 3.55(br s, 1H), 3.49(dd, J=4.4, 7.4 Hz, 1H), 2.42- 
2.58(m, 2H), 1.98(m, 1H), 1.53-1.72(m, 2H), 1.44(d, J=7.0 Hz, 3H), 1.31(m, 
1H), 1.07(d, J=6.8 Hz, 3H), 0.96(t, J=7.3 Hz, 3H), 0.75(m, 1H), 0.56-0.70(m, 
1H) 

FABMS m/z: 518(M+H) + calculated for C26H 3 5N 3 08=517 
l»J39 ft^tJ 39 

mmm 30 1 mu^s 4 T~mt>fL 4(20 mg, 0.035 mmoix n,n- 

i^^fM;i/A7^ K(2.0mL), ^>-t? >7>)]/*-)]/>7 D U F (0.018 mL, 0.14 
mmol)*S«fcV h U ^^)VT 5. >(0.0096 mL, 0.069 mmol)fr Mb"£#J 39(17 mg, 
JR* 83%)£?#fc 0 

m NMR(CDCl3, 300MHz)tf ppm: 8.96(br d, J=9.1 Hz, 1H), 7.82-7.88(m, 
2H), 7.38-7.55(m, 3H), 7.24-7.36(m, 5H), 6.59(br s, 1H), 5.80(br d, J=9.0 Hz, 
1H), 5.50-5.68(m, 2H), 4.70(m, 1H), 4.62(d, J=4.6 Hz, 1H), 4.09(m, 1H), 
3.47(dd, J=4.4, 7.6 Hz, 1H), 2.39(m, 1H), 2.22(m, 1H), 1.99(m, 1H), 1.56- 
1.72(m, 2H), 1.34(d, J=6.9 Hz, 3H), 1.28(m, 1H), 1.07(d, J=6.8 Hz, 3H), 
0.95(t, J=7.5 Hz, 3H), 0.89(m, 1H), 0.45-0.58(m, 2H) 
FABMS m/z: 600(M+H) + calculated for C 30 H 3 7N 3 O 8 S=599 
H»J40 it&fy) 40 <D£i$L 

MMM 30 t myites mt&M 4 T'f# £ft £i"b£tJ 4(15 mg, 0.026 mmolX N,N- 
^^f»A7^ H(1.5mL), ^^>^Jl/*-jl/^D'J b* (0.008 1 mL, 0.10 
mmol)^ctt>* h 'JxfJl/?^ >(0.0073mL, 0.052 mmol)7> 6-fb^t) 40(13 mg, 
M 95%)£f#fc 0 

'H NMR(CDC1 3 , 300MHz)tf ppm: 9.18(d, J=9.3 Hz, 1H), 7.34(m, 5H), 
6.68(br s, 1H), 5.51(br d, J=12.3 Hz, 1H), 5.17(m, 2H), 4.97(m, 1H), 4.63(d, 
J=4.6 Hz, 1H), 4.26(m, 1H), 3.48(dd, J=4.6, 7.5 Hz, 1H), 2.92(s, 3H), 2.44- 
2.60(m, 2H), 1.99(m, 1H), 1.57-1.72(m, 2H), 1.45(d, J=7.2 Hz, 3H), 1.33(m, 
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1H), 1.09(d, J=6.8 Hz, 3H), 0.96(t, J=7.6 Hz, 3H), 0.78(m, 1H), 0.54-0.66(m, 
2H) 

FABMS m/z: 538(M+H) + calculated for C25H3 5 N30 8 S=537 

HWJ30 tmmZs nMMi-C&btlZ *b£"tl4(15 rug, 0.026 mmol), 
N,N-^^fJl/*;i/A7; I* (1.5 mL), ^71-^*^7^-^^ U h* 
(0.0985 mL, 0.052 mmol)££T>* h U xf;i/7 * >(0.014mL, 0.10 mmol)fr£> 

41(7.1 mg, IR* 42%)£f#£o 
'H NMR(CDC1 3 , 300MHz)<5 ppm: 8.97(br d, J=8.9 Hz, 1H), 7.80-7.96(m, 
4H), 7.39-7.55(m, 11H), 6.71(br s, 1H), 5.16(s, 2H), 4.92(ddd, J=4.0, 4.6, 8.6 
Hz, 1H), 4.33(d, J=4.4 Hz, 1H), 3.86-4.04(m, 2H), 3.34(dd, J=4.6, 7.3 Hz, 1H), 
2.37-2.48(m, 2H), 1.86(m, 1H), 1.51(m, 1H), 1.44(d, J=6.4 Hz, 3H), 1.17- 
1.30(m, 2H), 0.94(d, J=6.8 Hz, 3H), 0.89(t, J=7.4 Hz, 3H), 0.66-0.74(m, 2H), 
0.58(m, 1H) 

FABMS m/z: 660(M+H) + calculated for C3eH42N 3 07=659 



%W9\ 28 fcWflUC, %W8\ 4-ent>n%<ka%!) 4(20 mg, 0.035 mmol), 7- 
h7tFD77>(1.0mL), 7K(1.0mL)s )V< h * 1/ 7 $ )M ^ h*(45mg, 
0.21 mmol)*JJ;W»zKlR± h U t> A(17 mg, 0.21 mmol)*»*>flj-£& 42(22 
mg, IR$ 100%)£f#fco 

IR(KBr): 3254, 2930, 1836, 1773, 1714, 1660, 1535, 1456, 1386, 1194, 1153, 
1088, 1019, 913, 883, 722, 698, 669 cm 1 

»H NMR(CDC1 3 , 300MHz)(5 ppm: 8.95(br d, J=9.4 Hz, 1H), 7.82-7.89(m, 
2H), 7.70-7.77(m, 2H), 7.28-7.39(m, 5H), 6.37(br s, 1H), 5.16(m, 1H), 5.12(d, 
J=2.2 Hz, 2H), 5.07(q, J=2.2 Hz, 1H), 3.69(d, J=4.6 Hz, 1H), 3.25(dd, J=4.6, 
7.6 Hz, 1H), 2.50(m, 1H), 2.32(m, 1H), 1.82(m, 1H), 1.72(d, J=7.9 Hz, 3H), 
1.45(m, 1H), 1.14-1.34(m, 2H), 0.91(d, J=6.8 Hz, 3H), 0.89(m, 1H), 0.88(t, 



65 



WO 00/43000 



PCT/JPOO/00247 



J=7.6 Hz, 3H), 0.50(m, 2H) 

FABMS m/z: 590(M+H) + calculated for C 3 2H 36 N 3 08=589 

nnm 43 <t-&® 43 <D^m 
mmm s t mmz s nmm 4 x-m % tizit&y) 4(13 mg, 0.022 mmoi), n,n- 

i?*?-)l*Jl&T* K(1.3 mL), ^>v';U^D 5. K(0.010 mL, 0.088 mmol)& 
£t>*^£ ] ) t> A (6.1 mg, 0.044 mmol)fr h 43(7.2 mg, JR^ 51%)£f# 

»H NMR(CDC1 3 , 300MHz)(5 ppm: 8.44(br d, J=8.1 Hz, 1H), 7.20-7.44(m, 
15H), 6.45(br s, 1H), 5.22(d, J=12.3 Hz, 1H), 5.17(d, J=12.3 Hz, 1H), 4.75(m, 
2H), -4.42(d, J=4.4 Hz/lH), 3.78(d, J =14.0 Hz, 2H), 3.55(d, J =14.1 Hz, 2H), 
3.45(dd, J=4.2, 7.3 Hz, 1H), 2.36(m, 1H), 1.93(m, 1H), 1.74(m, 1H), 1.54- 
1.68(m, 2H), 1.32(d, J=7.1 Hz, 3H), 1.27(m, 1H), 1.02(d, J=6.7 Hz, 3H), 
0.92(t, J=7.3 Hz, 3H), 0.54-0.66(m, 3H) 
FABMS m/z: 640(M+H) + calculated for C 38 H45N 3 0 6 =639 
HS£0'J44 it-Sty] 44<D£-$ 

nMffl4T-m ?>ni)<b-&^ 4(3.1 mg, 0.055 mmol)£^p< )\y7>)V**ri< Y 
(0.31 mL)£ig|j?U 0.04M 'J >g£iiSM(pH=7.2)(2.8 mL)£iD;Lx 37°CT* 1 

BWiifeo frfcsm\z7k*mm\;tz'&, ods *7a^y b^7-f-(7j</ 

7*\>-h V ^=100/0-0/100 -CigfflmMftU ffl*tMj(15mg)£f#fc 0 
^n^^eiCMffl HPLC[ODS 7J7 A, T-bb-h 'j;i//0.04M U >fifl| 
r£(pH=6.5)=20/80T-M] TJSSU fb£$! 44(2.4 mg, 1R* 12%)£f#£ 0 
»H NMR(CD 3 CN, 300MHz)tf ppm: 7.58(m, 1H), 7.22(br s, 1H), 6.49(br s, 
1H), 4.63(d, J=4.4 Hz, 1H), 4.03(dt, J=4.6, 10.3 Hz, 1H), 3.95(ddd, J=2.6, 7.0, 
14.1 Hz, 1H), 3.65(dd, J=4.4, 7.8 Hz, 1H), 2.40(m, 1H), 1.90-2.08(m, 3H), 
1.40(d, J=7. lHz, 3H), 1.01(d, J=6.8 Hz, 3H), 0.84-0.96(m, 5H), 0.80(m, 2H), 
0.72(m, 1H) 

FABMS m/z: 352(M+H) + calculated for Ci7H 2 5N 3 0 5 =351 
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n«j45 45 (D&m 

nmm 9 tmmt^m 1 r-n^n^it^ guo mg, 0.022 mmoi), n,n- 

y^^bA7^ h*(1.0mLX Hfc'O ^;i/(0.012 mL, 0.098 mmol)43 <£t>" 
$g£3b'J>>A(6.3mg, 0.046mmol)fr£>, ik&W) 45(18 mg, 74%)£?#fc 0 
'H NMR(CDC1 3) 300MHz)d ppm: 7.35(m, 5H), 6.71(br d, J=7.7 Hz, 1H), 
6.54 

(m, 1H), 5.18(dd, J=12.2, 18.7 Hz, 2H), 5.10(m, 1H), 4.61(m, 1H), 4.57(d, 

J=4.6 Hz, 1H), 4.17(m, 1H), 3.59(dd, J=4.6, 7.7 Hz, 1H), 3.17-3.40(m, 2H), 

1.84-2.06(m, 3H), 1.48-1.77(m, 2H), 1.43(s, 9H), 1.34(d, J=7.0 Hz, 3H), 

1.27(m, 2H), 1.08(d, J=6.6 Hz, 3H), 0.95(d, J=7.5 Hz, 3H) 

FABMS m/z: 548(M+H) + calculated for C28HtiN 3 0 8 =547 

HRFABMS calculated for C28H42N 3 0 8 (M+H) + 548.2972 found 548.2993 

H»J46 \t€x% 46 



mmm 4 tmm^, nmm 45 -embn&it&y} 450.2 mg, 0.017 mmoix 

i?^7OD/^>(0.82 mL), h ij 7;i/tDi^(0.18 mL, 2.4 mmol)*f>> iti'a 
t) 46(9.0 mg, 100%)£f#fc o 

'H NMR(DMSO-de, 300MHz)(5 ppm: 8.71(br d, J=5.7 Hz, 1H), 8.47(m, 1H), 

7.93(br s, 2H), 7.37(m, 5H), 5.12(s, 2H), 4.77(d, J=4.2 Hz, 1H), 4.48(m, 1H), 

3.73(m, 1H), 3.62(dd, J=4.2, 7.7 Hz, 1H), 3.08-3.43(m, 2H), 1.9 l(m, 1H), 

1.78(m, 1H), 1.65(m, 1H), 1.52(m, 2H), 1.30(d, J=7.2 Hz, 3H), 1.24(m, 2H), 

0.93(d, J=6.7 Hz, 3H), 0.85(d, J=7.3 Hz, 3H) 

FABMS m/z: 448(M+H) + calculated for C 23 H 33 N 3 06=447 

HRFABMS calculated for C 23 H 3 4N 3 0 6 (M+H) + 448.2448 found 448.2438 

MMM 71 X-m^n^it^ 71(23 mg, O.U mmol)£^DD;<*>(2.3 
mh)izmML, N-a-(tert-7"f-;i/7f-^r^*;i/^-;U)-L-a,/?-^T^ y 7dM 
>i$^>S/;i/X^^;K40 mg, 0.14 mmolX D ^5-^ 4 
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5 h*(28 mg, 0.14 mmol)£J;l>* 1-t PD^W h U 7 V — ;U— *«I#I(32 
mg, 0.27 mmol)£j!jD;U 0°CT* 0.5 B#P^» Lfco ^©^MS^s y'Jty 
HO? h^7 7^-(n-^^rit>/^x^;u=3/l U ft£ 

t/ 47(30 mg, M 50%)£f#fc o 

!H NMR(CDC1 3) 300MHz)(5 ppm: 7.32-7.41(m, 5H), 6.81(m, 1H), 5.43(br d, 
J=6.2 Hz, 1H), 5.19(s, 2H), 4.52(m, 1H), 4.48(d, J=4.4 Hz, 1H), 3.72-3.87(m, 
2H), 3.53(m, 1H), 1.92-1.70(m, 3H), 1.42(s, 9H), 0.99(d, J=6.5 Hz, 3H), 
0.95(d, J=6.0 Hz, 3H) 

FABMS m/z: 449(M+H) + calculated for C 2 3H3 2 N207=448 

HRFABMS calculated for C 2 3H 33 N 2 07(M+H) + 449.2288 found 449.229 1 

H»J48 {t&® 48 (D&f& 

MMM 71 Tff btlZit&W) 71(16 mg, 0.095 mmol)£ V >? O P J. 9 >(1.6 
mL) fc mM t > N- a -(tert- Zf^)]/ ir * is ti ;i/ #—Jl)-L- U i? > ^ > ^ )l 7 =r )l 
(32 mg, 0.095 mmol)^ l,3-$^>£ w\**/)]/ 4 5. K(20 mg, 0.095 
mmol)*J;t>' 1-t Kn4rS"« W b >J 7^)— )V— 7k#P^I(22 mg, 0.19 mmol)£ 
JU^ 0°CT-0.5B#P^#Lfco IffiDtilis y'JM;^OVF777^ 
-(n-^^r1f>/Sixf;V=3/l T-?§m)TfSS£ U *M!M(24 mg)^ffc 0 
Ctl^^^tMffl HPLC(ODS TJ^A, 7t h-h 'J ;i//7j<=55/45 T?§ 
m)T**!MU 48(6.1 mg, 34%)£f#fc 0 

>H NMR(CDC1 3 , 300MHz)c5 ppm: 7.33-7.39(m, 5H), 6.34(m, 1H), 5.2 l(d, 
J=12.1 Hz, 1H), 5.13(d, J=12.1 Hz, 1H), 5.05(br d, J=7.6 Hz, 1H), 4.52(d, 
J=4.4 Hz, 1H), 4.33(m, 1H), 3.68(ddd, J=4.4, 7.4, 9.0 Hz, 1H), 3.31(m, 1H), 
3.23(m, 1H), 1.74-1.93(m, 4H), 1.43(s, 9H), 1.23-1.73(m, 5H), 1.00(d, J=6.3 
Hz, 3H), 0.97(d, J=6.2 Hz, 3H) 

FABMS m/z: 491(M+H) + calculated for C 26 H3 8 N 2 O7=490 

HRFABMS calculated for C 2S H3 9 N 2 0 7 (M+H) + 491.2757 found 491.2745 
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nmm 48 tmm^ mmm 71 -zmhtizib&W) 71(14 mg, o.oso mmoi), 

i/^DD^^>(1.4 mL) x N-(tert- 7 9 )l * * *s * )\/ * - W-L- 77=;i/-L-Uy 
>^>^JVxXfM33mg, 0.080 mmol), l,S-i?i/9u^* 9 s)1/i3)Wi?'i ^ 
K(42mg,0.20mmol)joJ:t>*l-h KD*^>V h U *ft*l(19mg, 
0.17 mmol)fr £ fli^fc 49(24 mg, JR* 52%)£f#fco 

iH NMR(CDC1 3 , 300MHz)S ppm: 7.32-7.38(m, 5H), 6.77(br d, J=6.8 Hz, 

1H), 6.59(br s, 1H), 5.20(d, J=12.1 Hz, 1H), 5.20(d, J=12.3 Hz, 1H), 5.13(m, 

1H), 4.60(d, J=4.1 Hz, 1H), 4.58(m, 1H), 4.27(m, 1H), 3.70(ddd, J=4.3, 7.0, 

8.8 Hz, 1H), 3.35(m, 1H), 3.18(m, 1H), 1.46-1.94(m, 9H) ? 1.43(s, 9H), 1.34(d, 

J=6.9 Hz, 3H), 0.99(d, J=6.2 Hz, 3H), 0.96(d, J=6.3 Hz, 3H) 

FABMS m/z: 562(M+H) + calculated for C29H 4 3N 3 08=56 1 

HRFABMS calculated for C29H44N 3 0 8 (M+H) + 562.3128 found 562.3133 

2WJ50 it^m so (D&m 
mnm 4tmm^. mmm 49 t-ft e> 49(12 mg, 0.021 mmoix v 

2VU*$ >(1.2 mL)££t>' h U 7;i/^-D@^^(0.24mL, 3.1 mmol)fr bfcG® 
50(8.5 mg, mm 70%)£f#£o 

»H NMR(CDC1 3 , 300MHz)<5 ppm: 7.90(br d, J=5.6 Hz, 1H), 7.27-7.39(m, 

5H), 7.12(m, 1H), 5.18(d, J=12.1 Hz, 1H), 5.09(d, J=12.1 Hz, 1H), 4.58(d, 

J=4.3 Hz, 1H), 4.50(m, 1H), 4.18(m, 1H), 3.70(ddd, J=4.2, 6.8, 8.6 Hz, 1H), 

3.18-3.39(m, 2H), 1.66-1.94(m, 6H), 1.41-1.59(m, 4H), 1.24-1.39(m, 2H), 

0.96(d, J=6.3 Hz, 3H), 0.93(d, J=6.1 Hz, 3H) 

FABMS m/z: 462(M+H) + calculated for C24H 3 5N 3 06=461 

HRFABMS calculated for C 2 4H 3 gN 3 Og(M+H) + 462.2604 found 462.2603 

m^j 51 ik&® 51 o^m 

ilW 71 -Cn^n^it^ 71(36 mg, 0.21 mmol) $^DD^> (3.6 
(51 mg, 0.25 mmol), l,3-Vi/9 U^* f s frtl 4 X Y (52 mg, 0.25 mmol) 
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fc«fctM-fc Kn*^>v^ U^V-;i/-7XTO(59mg, 0.50 mmol)£7}Q;^ 

o°CT- 15 ftmmnhtzo mnommm^ y'j*WD?h77 7>f-(n- 

A^rtf >/«xf ;i,=2/l fgtH)T'^U 51(25 mg, JR* 34%) 

FABMS m/z: 357(M+H) + calculated for Ci 8 H3 2 N 2 05=356 
%Mm 52 fb^t) 52 <D&f& 

MMm 51 T'f#£ft£<fb-£tl 51(25 mg, 0.070 mmol)£ ^ £ P O p< ^ >(2.5 
mL)fc$g»U h U 7;^Dffi(0.50mL, 6.6 mmoD^JPx., 25 e CT' 1 B$R9$ 
WLtzo M^aHTgilfci, ODS 5b7A7P?h7*7 7^-(*/7-t: 
h - h u ;i/=ioo/o~7j</T-t: h - h u;b=o/ioo •t-^tt})-r*MMU> Yb^-^i 

52(32 mg, 100%)£f#£ o 

»H NMR(CDC1 3 , 300MHz) (5 ppm: 7.99(br, 2H), 7.05(t, J=5.7 Hz, 1H), 4.58(d, 
J=4.2 Hz, 1H), 3.71(m, 1H), 3.19-3.39(m, 2H), 2.95(t, J=7.4 Hz, 2H), 1.49- 
1.98(m, 6H), 1.22-1.48(m, 2H), 1.10(m, 1H), 0.97(d, J=6.0 Hz, 3H), 0.94(d, 
J=6.0 Hz, 3H) 
«^J53 lb£ 53 

«#J48 tmffilZ, «0iJ 71 T-ff^n^-fb^tl 71(20 mg, 0.12 mmol), V 
7nn^^>(2.0 mL), N-a-[N-(tert-y"9-)\s#*i'j])l-#-;\,).L-T'7-)\ / ]- 
a , e - V 7 \ J ^ > 9 > (32 mg, 0. 12 mrnol), 1,3- V i/ >? D * > )l j] )l V J 
X K(24 mg, 0.12 mmoO&J^' l-tFD + y^>V> 'J T'J — ;i/-7jO»(27 
mg, 0.23 mmol)7> "Mb^tl 53(26 mg, JRsfS 46%)£f#fc 0 
•H NMR(CDC1 3 , 300MHz)d ppm: 6.62(m, 1H), 6.41(br s, 1H), 5.12(m, 1H), 
4.58(d, J=4.8 Hz, 1H), 4.13(m, 1H), 3.71(ddd, J=4.4, 7.0, 8.8 Hz, 1H), 3.38(dt, 
J=7.0, 13.6 Hz, 1H), 3.18-3.32(m, 3H), 1.77-1.94(m, 4H), 1.22-1.57(m, 5H), 
1.44(s, 9H), 1.34(d, J=7.0 Hz, 3H), 0.99(d, J=6.2 Hz, 3H), 0.96(d, J=6.3 Hz, 
3H) 

FABMS m/z: 428(M+H) + calculated for C2iH 3 7N 3 06=427 
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HRFABMS calculated for C2iH 38 N30g(M+H) + 428.2761 found 428.2760 

nmm 54 54 

52 T-ff^tlS^^I 52(18 mg, 0.071 mmol)£ N,N-^^ h 
71 K(1.8 mL)(I?g8¥U N-(tert-^^;U^^^*;U^-^)-cis-3-^>i/*;U^- 
U >(23mg, 0.071 mmolX jfiB-l-x?-;i/-3- (3-^^fJl/7^7 
Pt;U) X K(41 mg, 0.22 mmol)> 1-fc h'D*$/^W h 

;i/-zk*n&(41 mg, 0.35 mmol). h 'J x^l'T' S. X0.0098 mL, 0.071 mmol) 
A-iftf-frTz.; ^U^>(26mg, 0.21 mmol) SAP /U 25°Ct: 1 l$|g|ft 

f-;i/=i/3 TfStoycttSlu MMt)(20 mg)£f#fco cti*^etc^fRffl 
HPLC(ODS £^A, 7thrh 'J ;u/tK =75/25 -e^rtOT^MU <b^«5 
54(22 mg, IR* 57%)*mtzo 

>H NMR(CDC1 3 , 300MHz)tf ppm: 7.27-7.40(m, 5H), 6.43(br s, 1H), 5.92(m, 

1H), 4.50-4.63(m, 2H), 4.57(d, J=4.3 Hz, 1H), 4.36(m, 1H), 4.3 l(d, J=6.1 Hz, 

1H), 3.69(ddd, J=4.2, 6.6, 7.6 Hz, 1H), 3.50-3.64(m, 2H), 3.06-3.89(m, 4H), 

2.08(m, 1H), 1.85-2.01(m, 3H), 1.20-1.54(m, 6H), 1.43(s, 9H), 0.99(d, J=6.2 

Hz, 3H), 0.96(d, J=6.2 Hz, 3H), 0.89(m, 1H) 

FABMS m/z: 560(M+H) + calculated for C 3 oH45N 3 C>7=559 

HRFABMS calculated for C 3 oH 4 6N 3 07(M+H) + 560.3335 found 560.3354 

HSS0IJ55 fc^tl 55 (V&m 

nmm 47 1 mmt, nmm 71 nn^n^it^m 71(21 mg, 0.12 mmoi), v 

^DD^>(2.1 mL)> 6-7 1 J il 7n >^ > i/frz-Z 5 t ;i/(42 mg, 0.12 
mmolK l,3-y*>^D^^;b*;u^y-f 5. K(26 mg, 0.12 mmol)£<fct>* 1-t 
Fn+'>^>V h , J7 ? ^-;i/-7j<^t)(29 mg, 0.25 mmol)7><Mb£t) 55(19 
mg, 1R* 40%)*mtzo 

iH NMR(CDC1 3 , 300MHz)tf ppm: 7.27-7.38(m, 5H), 6.40(m, 1H), 5.11(s, 
2H), 4.52(d, J=4.4 Hz, 1H), 3.69(ddd, J=4.4, 6.9, 8.4 Hz, 1H), 3.20-3.41(m, 
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2H), 2.37(t, J=7.3 Hz, 2H), 1.48-1.94(m, 6H), 1.29-1.42(m, 2H), 0.99(d, J=6.2 

Hz, 3H), 0.96(d, J=6.2 Hz, 3H), 0.93(m, 1H) 

FABMS m/z: 376(M+H) + calculated for C 2 iH 29 N0 5 =375 

HRFABMS calculated for C 2 iH 30 NO 5 (M+H) + 376.2124 found 376.2127 

^WJ56 ib^fy} 56 

mmm 48 tmmiz, mmm 71 nm^ti^t^m 71(19 mg.o.nmmoix v 

Zuutf >(1.9 mL), N-(tert-y^;i/^=Sr v il ~ )\,)-L-7 =f - )l-L- V ¥ J 
-;i/^>V^- hx^^;K45 mg, 0.11 mmolX 1.3-*; */ Z D ^^r^>;i/*;u^ 
^ K(23mg, 0.11mmol)£J;tM-t K D*S^>V h ij r^-^-^ij 
(26 mg, 0.22 mmol)fr <Mb-£tJ 56(33 mg, JR^ 53%)£f#£ 
iH NMR(CDC1 3 , 300MHz)£ ppm: 8.01-8.08(m, 2H), 7.58(m, 1H), 7.41- 
7.49(m, 2H), 6.61(m, 1H), 6.53(m, 1H), 5.14(br d, J=6.8 Hz, 1H), 4.63(d, 
J=4.2 Hz, 1H), 4.22-4.42(m, 3H), 4.12(m, 1H), 3.71(ddd, J=4.4, 8.6, 8.6 Hz, 
1H), 3.45(m, 1H), 3.22(m, 1H), 1.76-1.94(m, 4H), 1.48-1.71(m, 4H), 1.41(s, 
9H), 1.30(d, J=6.9 Hz, 3H), 1.27(m, 1H), 0.99(d, J=6.4 Hz, 3H), 0.96(d, J=6.2 
Hz, 3H) 

FABMS m/z: 562(M+H) + calculated for C 29 H4 3 N 3 0 8 =561 

HRFABMS calculated for C 2 9HuN 3 0 8 (M+H) + 562.3129 found 562.3140 

%W\ 57 ib&Vl 57 (D&fti 

MMM 71 T-f§£> ft 3 71(82 mg, 0.48 mmolJST 1 h?bKD77> 

(8.2 mL)JC?gj$U N-t YU**,yf*,yy( * ff(0.11 g, 0.95 mmol)*S«fctf 
l,S-it*/Zn^*i<)\,ij)l#m =■ K(0.11 g, 0.52 mmoD^iPx., 25°CT 1 \% 
U tz 0 £ h t N N- a -(tert-:7?-;i,;fr * *s ti )l#=.)}s)-L-*)l-3->(0.33 g, 
1.43 mmol)£flQx. N 25°CT" 17 MJfti* L£o ItC^jKi, *>'Jfcy;i,* 
D7 ^77^-(Six^t*S!il)tilU fc^fc 57(0.14 g, 77%) 

FABMS m/z: 387(M+H) + calculated for Ci 8 H 3( )N 2 07=386 
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nmm58 58 (D&m 

mMM9 tmWifc, nnm 51 "Cn<b ft 5W& mg, 0.098 mmolX 
N,N-y^il^A7; K(3.8 mL), ^fb^ > i^KO.052 mL, 0.44 mmol)iJ 
cfctmig* U t> A (28 mg, 0.21 mmol)7> Mb£$J 58(8.5 mg, 18%)£f# 

feo 

'H NMR(CDC1 3 , 300MHz)(5 ppm: 7.33-7.40(m, 5H), 6.44(m, 1H), 5.21(d, 
J=12.1 Hz, 1H), 5.14(d, J=12.1 Hz, 1H), 5.10(m, 1H), 4.50(d, J=4.4 Hz, 1H), 
4.35(m, 1H), 3.68(ddd, J=4.4, 7.1, 8.9 Hz, 1H), 3.19-3.41(m, 2H), 1.75-1.92(m, 
4H), 1.47-1.73(m, 3H), 1.43(s, 9H), 0.99(d, J=6.0 Hz, 3H), 0.96(d, J=6.1 Hz, 
3H) 

FABMS m/z: 477(M+H) + calculated for C 2 5H3sN 2 07=476 

HRFABMS calculated for C 25 H37N 2 07<M+H) + 477.2601 found 477.2601 

HM59 fc^!l59©£fiS 

58 T-f#^n-5-fb^tJ 58(92 mg, 0.19 mmol)£ V >7 U D * £ >(9.2 
mDlzmMLs h U 7;i/^-Dp^(1.8mL,24mmol)^iD^, 25°CT" 1 
Ufeo ^££METg£Ufc^ N,N-y/f;i/*^A7; K(6.7 mL)C}g#P U 
N-(tert-rf-;i/^-^i/*;i/^-;i/)-L-7 ? 7^>(73 mg, 0.39 mmol), JfiK-l-x 
^;i/-3- (3-^^W^7D^l/) ftJltfi/J = K(74mg, 0.39mmol)£cfc 
£>' 1-b KD h U TV— ;i/-7jcffitl(45 mg, 0.39 mmol)£iD;^ 0°C 
f 0.5 lOTJtff L fee ffi^MM, y'J*y;^0Yh^77^ -(n-'s* 
tr>/Mi^;b=l/lT«^m)T!liS£U ffl!lii»(86 mg)£f#£ 0 ^n^^ 
tiCMffl HPLC(ODS *7A, 7thzh >j;i// 7 J< =50/50 T"}§tt})T-#ii! 
U 59(61 mg, 1R# 57%)£?#& 0 

>H NMR(CDC1 3 , 300MHz)<5 ppm: 7.43(br d, J=6.8 Hz, 1H), 7.32(m, 5H), 
6.65(m, 1H), 5.20(d, J=12.1 Hz, 1H), 5.14(d, J=12.1 Hz, 1H), 5.08(br s, 1H), 
4.63(ddd, J=5.3, 7.5, 7.7 Hz, 1H), 4.52(d, J=4.4 Hz, 1H), 4.16(m, 1H), 
3.70(ddd, J=4.4, 7.0, 9.0 Hz, 1H), 3.34(m, 1H), 3.25(m, 1H), 1.74-1.97(m, 4H), 
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L68(m,.lH), 1.47- 1.6 l(m, 2H), 1.43(s, 9H), 1.33(d, J=7.1 Hz, 3H), 0.99(d, 

J=6.3 Hz, 3H), 0.95(d, J=6.3 Hz, 3H) 

FABMS m/z: 548(M+H) + calculated for C 28 H4iN 3 08=547 

HRFABMS calculated for C 2 8H4 2 N 3 0 8 (M+H) + 548.2972 found 548.2989 

mmmeo 60 co^m 

%mm^tmmz s l£^m9T-f#£ ft Sftl^ 59(23 mg, 0.042 mmolX V 
ZnvA* >(2.3 mL):fe £ XI h 'J 7 M □ M(0.46 mL, 5.9 mmol)7> £ ft ^5 
60(22 mg, W 95%)£f# f Co 

'H NMR(CDC1 3 , 300MHz)tf ppm: 8.02(br s, 1H), 7.27-7.37(m, 5H), 7.24(br s, 

1H), 5.17(d, J=12.3 Hz, 1H), 5.08(d, J=12.1 Hz, 1H), 4.52(d, J=4.0 Hz, 1H), 

4.51(m, 1H), 4.17(m, 1H), 3.71(m, 1H), 3.25(m, 2H), 1.36-1.98(m, 7H), 1.23- 

1.30(m, 3H), 0.94(d, J=6.1 Hz, 3H), 0.92(d, J=7.0 Hz, 3H) 

FABMS m/z: 448(M+H) + calculated for C23H 33 N 3 Og=447 

HRFABMS calculated for C 23 H 3 4N 3 0s(M+H) + 448.2447 found 448.2444 

MMm61 61 CD^fig 

^□n^^>(3.3 mL), N-a-(-tert-7^;i/7f-^ri/*;i/^*-;i/)-L- 'J 
;i/x^^;i/(64mg, 0.19 mmol), l,3-vi> ^ D^\^v;i/^;i/4<^Y ^ K(39mg, 
0.19 mmol)£ £ XI 1- 1 K D * i> ^ > 7 h V T V -J!/-* ft & (45 mg, 0.38 
mmol)fr?>fb£t) 61(40 mg, 43%)£f#fc 0 

'H NMR(CDC1 3 , 300MHz)d> ppm: 7.32-7.39(m, 5H), 6.34(m, 1H), 5.2 l(d, 
J=12.1 Hz, 1H), 5.14(d, J=12.2 Hz, 1H), 5.05(br d, J=7.7 Hz, 1H), 4.52(d, 
J=4.4 Hz, 1H), 4.33(m, 1H), 3.69(ddd, J=4.4, 7.3, 9.0 Hz, 1H), 3.30(m, 1H), 
3.21(m, 1H), 1.74-1.92(m, 4H), 1.23-1.72(m, 5H), 1.43(s, 9H), 0.99(d, J=6.5 
Hz, 3H), 0.96(d, J=6.2 Hz, 3H) 

FABMS m/z: 49 1(M+H) + calculated for C 2 6H 38 N2O7=490 

HRFABMS calculated for C 2 gH 39 N 2 07(M+H) + 491.2757 found 491.2747 
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nnm4tmm^ nnmeix-mt>ti%it'&v>)6U40mg, 0.072 mmoDs v 

>7UU A 9 >(4.0 mL)&£Xf h f ) 7 )l* 0^(0.80 mL, 10 mmol)j&»6>fl;£& 
62(35 mg, IK* 84%)£f#fc 0 

»H NMR(CDC1 3) 300MHz)<5 ppm: 7.29-7.38(m, 5H), 6.99(m, 1H), 5.22(d, 

J=12.3 Hz, 1H), 5.15(d, J=12.1 Hz, 1H), 4.5 l(d, J=4.2 Hz, 1H), 4.02(m, 1H), 

3.67(m, 1H), 3.17-3.34(m, 2H), 1.96(m, 1H), 1.65-1.89(m, 2H), 1.23-1.59(m, 

6H), 0.95(d, J=4.9 Hz, 3H), 0.93(d, J=6.3 Hz, 3H) 

FABMS m/z: 39 1(M+H) + calculated for C2iH 3 oN20 5 =390 

HRFABMS calculated for C 2 iH3iN 2 0 5 (M+H) + 391.2233 found 391.2245 

HWJ63 {h&ta63<D&& 

nmm 48 1 mm^s mmm 72 -zm h nzit&w 72(34 mg, 0.20 mmoi), v 

>? D D * $ >(3.4 mL), N-(tert- 7^ )l Jr * > t> )l # '- )V)-h- T =7 - )l-h- V V > 
^>>>-;I/x7n7 1 ;U(81 mg, 0.20 rnmol), 1,3-^ 7 D 5. K 

(41 mg, 0.20 mmol)*«fcO c 1-t h*P*>>^>\/ h U r V-;U-*ftI^I(47 mg, 
0.40 mmoD^e.'fb^ 63(24 mg, ft* 44%)£f#fc„ 

»H NMR(CDC1.3, 300MHz)(5 ppm: 7.32-7.38(m, 5H), 6.78(br d, J=7.6 Hz, 

1H), 6.59(m, 1H), 5.20(d, J=12.1 Hz, 1H), 5.14(d, J=12.3 Hz, 1H), 5.12(m, 

1H), 4.62(ddd, J=5.0, 7.9, 7,9 Hz, 1H), 4.54(d, J=4.2 Hz, 1H), 4.37(m, 1H), 

3.71(ddd, J=4.4, 7.2, 9.0 Hz, 1H), 3.14-3.35(m, 2H), 1.63-1.94(m, 5H), 1.47- 

1.62(m, 2H), 1.44(s, 9H), 1.34(d, J=7.1 Hz, 3H), 1.25-1.33(m, 2H), 0.99(d, 

J=6.4 Hz, 3H), 0.97(d, J=6.2 Hz, 3H) 

FABMS m/z: 562(M+H) + calculated for C 2 9H43N 3 08=561 

HRFABMS calculated for Cz^NaOaflVI+H)* 562.3129 found 562.3155 

mmm 64 fb^m©^ 
nmm 4 tmmi^ mmm 63 -c^^nsM 63(20 m g , 0.035 mmoi), 

y^DD^ >(2.0 mL)i3 «t U b U 7 ;!/*■ D M(0.40 mL, 5.0 mmol)fr ^b£- 
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$9 64(20 mg, JR^ 100%)£f#fc o 

>HNMR(CDC1 3 , 300MHz)<5 ppm: 7.82(brs, 1H), 7.28-7.37(m, 5H), 7.11(brs, 
1H), 5.18(d, J=12.3 Hz, 1H), 5.09(d, J=11.9 Hz, 1H), 4.57(d, J=4.0 Hz, 1H), 
4.50(m, 1H), 4.18(m, 1H), 3.71(m, 1H), 3.11-3.32(m, 2H), 1.63-1.89(m, 5H), 
1.40-1.56(m, 5H), 1.25-1.40(m, 2H), 0.96(d, J=5.3 Hz, 3H), 0.92(d, J=6.4Hz, 
3H) 

FABMS m/z: 462(M+H) + calculated for C24H 3 5N 3 06=46 1 

HRFABMS calculated for C 2 4H36N 3 06(M+H) + 462.2604 found 462.2630 

nmm 65 65 
%mm 47 zmmiz, mmm 72 -?m *> ti&fc&ya 72(31 mg, o.is mmoix v 

Vuu*$ >(3.1mL), H- a -{text-y ^- )l ti a, e-^JT I J <\ 
>*>(37mg, 0.18mmolK 1,3-v > V P <^*r { s <i * K(37mg,0.18 

mmol)* It KD4r5"<>\/ h U T V-;i/-7kfO^J(42 mg, 0.36 mmol)fr 
£ -lb £t) 65(44 mg, JR$ 68%)S:^#^: 0 

»H NMR(CDC1 3) 300MHz)cS ppm: 6.46(br s, 1H), 4.57(m, 1H), 4.54(d, J=4.4 

Hz, 1H), 3.70(ddd, J=4.4, 7.3, 9.0 Hz, 1H), 3.36(m, 1H), 3.28(m, 1H), 3.12(dd, 

J=6.4, 12.8 Hz, 2H), 1.76-1.97(m, 3H), 1.31-1.53(m, 6H), 1.44(s, 9H), 1.00(d, 

J=6.2 Hz, 3H), 0.98(d, J=6.2 Hz, 3H) 

FABMS m/z: 357(M+H) + calculated for Ci8H 32 N 2 05=356 

HRFABMS calculated for Ci 8 H 33 N 2 05(M+H) + 357.2390 found 357.2395 

*»J66 it&fy) 

MM&l 4 t mUiZ, UMm 65 Tf# £ *l Sfb^t) 65(20 mg, 0.056 mmol), V 
>7UU*$ >(2.0 mDSJitf h U 7;i/^-DRK(0.40mL,5.0mmol)ipC ) ^#j 
66(15 mg, mm 71%)£|#fc 0 

»H NMR(CDC1 3 , 300MHz)<5 ppm: 8.46(br s, 2H), 7.07(m, 1H), 4.58(d, J=4.2 
Hz, 1H), 3.71(ddd, J=4.2, 6.6, 9.0 Hz, 1H), 3.18-3.39(m, 2H), 2.90-3.01(m, 
2H), 1.02-1.98(m, 9H), 0.98(d, J=6.1 Hz, 3H), 0.94(d, J=6.0 Hz, 3H) 
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FABMS m/z: 257(M+H) + calculated for Ci 3 H 24 N 2 C>3=256 

HRFABMS calculated for Ci 3 H 2 5N 2 0 3 (M+H) + 257.1865 found 257.1880 

mmm67 it&W) 67 <d^wl 

UCK14A2(2.0 mg, 0.0042 mmol)£;< 9 J — )l(l.O mL)£jg8?U h U xf- 
)ITK >(2.2 mL, 0.0022 mmo\)ZMZ, 25°CT" 2 BHHft#Lfco ?&#££^J£ 
TS*U Sftfc IN ^b7K^7K**Px.^nn^;uAt*aaiLfco i§i££ME 
T©*U fc-fctt 67(0.8 mg, 1R¥ 38%)£f#fcc 

»H NMR(CDC1 3) 300MHz)6 ppm: 9.36(br d, J=7.0 Hz, 1H), 7.17(br s, 1H), 
5.47(br d, J=6.9 Hz, 1H), 4.82(m, 1H), 4.43(m, 1H), 4.23(d, J=2.6 Hz, 1H), 
3.65(s, 3H), 2.98(dd, J=2.2, 9.2 Hz, 1H), 2.38-2.53(m, 2H), 1.95(m, 1H), 
1.43(s, 9H), 1.41(m, 3H), 1.38(m, 1H), 1.20(m, 1H), 1.07(m, 1H), 1.03(d, 
J=7.0 Hz, 3H), 0.92(t, J=7.7 Hz, 3H), 0.75-0.87(m, 2H), 0.58(m, 1H) 
FABMS m/z: 502(M+H) + calculated for C23H 3 9N 3 O9=501 

nmmes its® 68 <D&mm 

MMM 67 -Zmtotl&ib&y} 67(10 mg, 0.020 mmol)£ N,N-y^f/l/*^A 
T ^ K(3.8mL)£?§8?U > vMO.0070 mL, 0.059 mmol):fc cfct^lg* 

U fp A (5.0 mg, 0.036 mmol)^iPX.s 25°CT 2 RMftff bfc« Jl^MS^ 

h^77^- (^dd*W^^;- ;u=ioo/o~50/i 

T-J&ffi) 7f»»U &JI«tt(12 mg)^f#fco £ ft£ V 9 D P * * >(0.40 mL) 
£j§fl¥U h U 7/l/tDii(0.020 mL, 0.26mmol)£j!]nx.s 25°Ct? 4 B$R3$ 
#Lfco ODS *7A^D7h^77^-(7K/7th^hiJ 

;i/=100/0-0/l00 tf^aD-elSISlU flS^tt 68(4.0 mg, l&m 33%)^tffeo 
»H NMR(CDC1 3 , 300MHz) 6 ppm: 10.04(br, 1H), 8.26(br, 2H), 7.33(s, 6H), 
5.13(m, 2H), 4.93(br, 1H), 4.33(br, 2H), 3.55(s, 3H), 2.82(br, 1H), 2.68(br, 
1H), 2.43(br, 1H), 2.05(br, 2H), 1.95(br, 1H), 1.67(br, 3H), 1.40(m, 1H), 
1.15(br, 1H), 1.02(br, 3H), 0.88(br, 3H), 0.45-0.76(m, 3H) 
FABMS m/z: 492(M+H) + calculated for C 25 H 3 7N 3 07=49 1 
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%MM 3 T-mbtlZitG® 3(30 mg, 0.054 mmol)£ V* h* 
(0.90 mD&cfc^o^M u ymim-i- h U 7 A- 'J >^- 7 Jc^* 'J £ A,M 
$(pH=7.2, 2.8 mL)£?g8?U ^ 7* h x£ y -;i/(0.11 mL, 0.162 mmol) 
0°CT 0.5B$P^jS^bfeo S^^tTk^^QLfc^ 0DS*^A7O 

v h 7 ^ -(r-fc h — h 1 J ;u/7j<=ioo/o~o/ioo r*^m)T^i^ u ffl*t 

»(33mg)£f#fc 0 d2x££ HPLC(ODS ±=y A, 7M: h = HJ ;i/ 

/0.04M U >^ffiM(pH=6.5)=55/45T-^m)T"MM U'fb^69(13mg, ifc 
$ 39%)£f#fc Q 

'HNMR(CDCl3, 500MHz)<5 ppm: 9.52(d, J=9.2 Hz, 1H), 7.31-7.44(m, 5H), 
7.07(s, 1H), 5.49(s, 1H), 5.2 l(d, J=12.4 Hz, 1H), 5.13(d, J=12.5 Hz, 1H), 
4.99(m, 1H), 4.42(m, 1H), 4.28(dd, J=1.8, 9.2 Hz, 1H), 3.76(m, 1H), 3.59(m, 
1H), 3.18(ddd, J=4.1, 4.1, 13.7 Hz, 1H), 3.13(dd, J=1.7, 9.9 Hz, 1H), 3.06(dd, 
J=5.9, 5.9 Hz, 1H), 2.88(ddd, J=3.4, 7.7, 12.4 Hz, 1H), 2.48(br s, J=14.6 Hz, 
1H), 2.39(br s, 1H), 2.00(m, 1H), 1.49(m, 1H), 1.44(s, 9H), 1.16-1.32(m, 5H), 
1.06(d, J=6.7 Hz, 3H), 0.92(t, J=7.3 Hz, 3H), 0.61-0.74(m, 2H), 0.52(m, 1H) 
FABMS m/z: 638(M+H) + calculated for C3iH47N 3 0 9 S=637 



f»J70 70 (7)£rj$ 

mmm 69 tmmt. mmm 4nm^n^<t^ ms m g , 0.031 mmoix v 

F(0.18 mLX 0.04M U ym^M-f- h U >?A- 'J >M-7k 
Mil I) ^ A|,iint(pH=7.2)(0.81 mL)&*.V* >V±i7 hx^; -^(0.066 mL, 
0.939 mmol)fr<Mb£t] 70(5.4 mg, 32%)£f#fc 0 

m NMR(CDC1 3 , 300MHz)d ppm: 9.04(br s, 1H), 7.28-7.41(m, 5H), 7.06(br s, 
1H), 5.20(d, J=12.5 Hz, 1H), 5.14(d, J=12.6 Hz, 1H), 4.92(m, 1H), 4.26(m, 
1H), 3.59-3.78(m, 3H), 3.04-3.24(m, 2H), 2.89(m, 1H), 2.38(br s, 1H), 2.28(br 
d, J=14.4 Hz, 1H), 2.00(m, 1H), 1.12-1.58(m, 3H), 1.40(d, J=6.8 Hz, 3H), 
1.02(d, J=6.0 Hz, 3H), 0.99(d, J=7.4 Hz, 3H), 0.63-0.82(m, 2H), 0.52(m, 1H) 
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FABMS m/z: 538(M+H) + calculated for C 26 H 3 9N 3 07S=537 

HRFABMS calculated for C 2 6H4oN 3 07S(M+H) + 538.2587 found 538.2580 



##01J 3Z*mtbft&it&W) C(ll mg, 0.046 mmol)£x£ J mL)K$S 
8?U 10% ^7^^A«1.1 mg)£jD;U zK^#SmT 25°C-e 19 ftlBMt 
#bfeo iR***-b5-f h R545 fcilLfcgU &8ISttEETg*bfco 
i/'Jjj^^DY h^7 7^-(^PD^l/A/x^;-jl/=2/l T"i3ffi)T-*t 
Sit, fb^ 71(7.5 mg, JR* 94%)£#fc<, 

iH NMR(CDC1 3 , 300MHz)(5 ppm: 8.25(br s, 1H), 4.64(d, J=3.7 Hz, 1H), 
3.86(m, 1H), 1.72-1.91(m, 3H), 0.98(d, J=6.4 Hz, 3H), 0.96(d, J=6.8 Hz, 3H) 
FABMS m/z: 171(M-H)- calculated for C 8 Hi 2 04=172 
HWJ72 <b-£$J 72 <D&f& 

71 tmm^. ##0y6Tf#£ft3{b£t)F(O.llg,O.42mmorK 
y-;i/(ll mL):fc < fctM0% /^^^A-j^^CO.Oll g)fr<bfc£& 72(0.084 g, 
Jfc* 100%)£f#fco 

•H NMR(CDC1 3 , 300MHz)£ ppm: 9.l0(br s, 1H), 4.6 l(m, 1H), 3.8 l(m, 1H), 
1.67-1.87(m, 3H), 0.97(d, J=6.2 Hz, 3H), 0.94(d, J=6.5 Hz, 3H) 
FABMS m/z: 171(M-H)- calculated for C 8 Hi 2 04=172 
H»J73 lb£t) 73 (D&m 

47 tm&Ks (R)-4-*;^^>>-/?-7Dt:t7^ h>(15 mg, 0.13 
mmol) N y^Dn^XUmL), N-a-[N-(tert-^f-;U7)-^^*;i/^-;U)-L- 
9 J>(\-±y^ 1/>**\M/)7S b*(59 mg, 0.13 mmolX 

^ F(53mg, 0.26mmol)^cfct>* 1-t FP^r^V^h 
U77-;i/-7klP«(60 mg, 0:51 mmol)7>^ fb-£t) 73(18 mg, JR* 25 %) 

iH NMR(CDC1 3 , 300MHz) 6 ppm: 7.96(d, J=7.5 Hz, 1H), 7.37-7.56(m, 4H), 
7.36(m, 1H), 7.29(m, 1H), 6.72-6.80(m, 2H), 6.63(br s, 1H), 5.00(br d, J=6.6 
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Hz, 1H), 4.28-4.40(m, 3H), 4.38(m, 1H), 4.06(dq, J=6.6, 6.6 Hz, 1H), 3.8l(dd, 
J=7.0, 16.9 Hz, 1H), 3.52(dd, J=4.6, 16.9 Hz, 1H), 3.33(m, 1H), 3.19(m, 1H), 
1.74-1.99(m, 2H), 1.47-1.76(m, 4H), 1.35(s, 9H), 1.23(d, J=7.1 Hz, 3H) 
FABMS m/z: 555(M+H) + calculated for C29H 38 N407=554 

mmm 74 \^tm 75 

##CT3-eff <btl2>it-&W}C(0.20 g, 0.78 mmol)£x* J ;i/(13 mL)fcigJi¥ 
U 10% /^y^A-^(0.020g)*SD^. x TkHfUlMT 25°CT* 1.5 PfF^Jf# 
Lfco SMB^ h R545 (35ibfe^s fc&2:»jET®* Ufco 
'J#^;i/£^A^ov h^77^r- (^dd*m/i^;- ;i/=2/i -esgfH) 

"fill, "*;1/#>K(0.14 g)£f§7c 0 *;U#>K©— gP(10 mg, 0.060 mmol) 
* n * >(1.0 mL)fci§A¥ U N-a-[N-(tert-^;i/^-^'>*;i/^-;i/)- 
L-77rjl/]-L.iJi;>(l-t7!$'b>^f»75 h"(28 mg, 0.060 mmol), 1,3- 
Vi'ZU^Sri/KtihiSyj \ ^(13 mg, 0.060 mmol)^^^' 1-b Kn**/^ 
>V h U 7" V*-;i/ -7klD«?(14 mg, 0.12 mmol)$iJD^.> 0°CT 30#R8«#L;feo 
ii^©&M^ *£J1#^A^DV h^7 7^-(nA^tf>/Sf|if;p=l 

/2-rjgM)-r*sKu *iM»£f#£ 0 cn**e.(c^mfflHPLC(ODs-*7 

A, U ;1//tK =55/45 T'^ai)T"^M I, ft^t) 74(6.3 mg, M 

17%)*J«kVftl^tt 75(13 mg, JRJfs 36%)£f#fc 0 
fb£^ 74 

»H NMR(CDC1 3 , 300MHz) 6 ppm: 7.97(m, 1H), 7.87(m, 1H), 7.79(dd, J=3.5, 
5.9 Hz, 1H), 7.38-7.57(m, 4H), 6.68-6.77(m, 2H), 6.53(m, 1H), 5.32(m, 1H), 
4.98(d, J=6.8 Hz, 1H), 4.85-4.9 l(m, 2H), 4.6 l(d, J=4.4 Hz, 1H), 4.48(dd, 
J=4.6, 8.8 Hz, 1H), 4.38(dt, J=5.1, 8.4 Hz, 1H), 4.06(dq, J=6.8, 6.8 Hz, 1H), 
3.37(m, 1H), 3.20(m, 1H), 1.85-2.08(m, 2H), 1.79(s, 3H), 1.48-1.75(m, 4H), 
1.72(s, 3H), 1.35(s, 9H), 1.23(d, J=7.0 Hz, 3H) 
FABMS m/z: 609(M+H) + calculated for C 33 H 4 4N 4 O7=608 
it^m 75 
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•HNMIKCDCla, 300MHz) 6 ppm: 7.96(m, 1H), 7.85(ra, 1H), 7.78(dd, J=3.8, 
5.7 Hz, 1H), 7.37-7.55(m, 4H), 6.73-6.83(m, 2H), 6.58(m, 1H), 5.01(d, J=7.0 
Hz, 1H), 4.79-4.94(m, 2H), 4.58(d, J=4.1 Hz, 1H), 4.37(dt, J=5.0, 8.3 Hz, 1H), 
4.08(dq, J=7.0, 7.0 Hz, 1H), 3.68(ddd, J=4.2, 7.0, 8.6 Hz, 1H), 3.37(m, 1H), 
3.17(m, 1H), 1.62-1.98(m, 6H), 1.46-1.60(m, 3H), 1.35(s, 9H), 1.21(d, J=7.2 
Hz, 3H), 0.97(d, J=6.2 Hz, 3H), 0.94(d, J=6.1 Hz, 3H) 
FABMS m/z: 611(M+H) + calculated for C 33 H46N4O7=610 

nmm75 its® ie <d&j& 

10T*f#e>*l-Mb£-tlJ(ll mg, 0.041 mmol)£ \A-*Jlr*V X0.55 
mL)j3J:^7j<(0.55 mL)C)§ils 12N Jgfb7K^7K(0.0069 mL, 0.081 mmol) 
£jDD;U 60°CT- liraH#U )§i4«ET@£lfco m®*i?>7vv**> 
(0.96 mL)(;i&fl?U N-a-[N-(teTt-7?)l**i/i])l#-)\<)-L-T7-)l]-L- 
U ^>(l-7-7^1/>/f;i/)7^ h* (18 mg, 0.040 mmolX 1,3-V > £ D ^ 
;i/*;i/sl?y-f ^ K(16 mg, 0.079 mmol)4o«tt>' 1-h Kn^r^W h U TV— 
;U-7Kffitl(19 mg, 0.16mmol)^JPX.s 25°CT" 1 BSKttft bfc 0 >If£©fMLJI 

f^x II*7A^d? h ^7 7 ^ -(^ n d*;v a/^ ^ y -ji/=20/i -eiPi) 

-CUMflU flS^tt 76(23 mg, lK#87%)££fc 0 

»HNMR(CDC1 3 , 300MHz) 5 ppm: 7.97(m, 1H), 7.85(m, 1H), 7.38(dd, J=2.9, 
6.5 Hz, 1H), 7.37-7.56(m, 4H), 6.95(m, 1H), 6.79-7.00(m, 3H), 5.19(br d, 
J=6.6 Hz, 1H), 4.78-4.95(m, 2H), 4.37(m, 1H), 4.02-4. 16(m, 2H), 3.32(m, 1H), 
3.1 l(m, 1H), 2.83(dd, J=7.6, 15.1 Hz, 1H), 2.82(dd, J=7.5, 14.9 Hz, 1H), 
1.59-1.98(m, 3H), 1.42-1. 57(m, 2H), 1.14-1.40(m, 4H), 1.34(s, 9H), 1.17- 
1.34(m, 6H), 0.94(d, J=6.3 Hz, 3H), 0.9 l(d, J=6.2 Hz, 3H) 
FABMS: m/z 673(M+H) + calculated for C35H 52 N407S=672 

mmm 76 its® 77 # «t 78 <d&& 

##$J 12 Tif S>ft3flj£$»L(57mg, 0.17mmol)£x£ J — ;i/(2.8mL)f:i 
iU 10% ^7^£A-&*(5.7mg)£jD;t, ***IBStT 25°CT' 2 B#F^jt# 
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btzo zimmzt^j h R545 izmLtzik, M^iETSiifco 

g)5(18 mg, 0.071 mmol)£ *J9 P * >(1.8 mL)£iS/!¥U N-a-[N-(tert-7* 

^> * ;u # - ;i/)-L- z ^ - ;i/]-L- >; s; >(i- 7 * u > ^ ;u> t ^ h* (32 

mg, 0.071 rnmol), 1,3-iS ? U^*i/ Jltfi/ J * K(15 mg, 0.071 mmol) 

1-h KDJr>>^>v'h ';TV*-;U-7k*ntl(17mg, 0.14 mmol) 
0°CT 30 #M#U£o iIfj*©&48HI£* li*7A^D? h^*^7^-(n- 
^^^>/Mif-;i/=l/4fJg^)T*|^U, fflllfe(32 mg)£f#fc 0 dft 
HPLC(ODS T-tr h U;1//tK =55/45 T*^m)T 

¥f®(U 77(8.9 mg, i&^s 28%)&J;tHb£-t> 78(12 mg, W 36%)£ 

fffco 

fc^t) 77 

'H NMR(CDCl3, 300MHz) 5 ppm: 7.98(m, 1H), 7.85(m, 1H), 7.78(dd, J=2.4, 
7.2 Hz, 1H), 7.38-7.56(m, 4H), 6.90(br s, 1H), 6.78(br d, J=6.9 Hz, 1H), 
6.55(m, 1H), 5.21(d, J=9.7 Hz, 1H), 5.16(d, J=6.1 Hz, 1H), 4.95(dd, J=5.7, 
14.5 Hz, 1H), 4.82(dd, J=5.3, 15.0 Hz, 1H), 4.64(dd, J=6.8, 8.2 Hz, 2H), 
4.36(dt, J=5.2, 8.1 Hz, 1H), 4.28(d, J=6.3 Hz, 1H), 4.08(dq, J=7.0, 7.0 Hz, 
1H), 3.78(dd, J=6.2, 9.9 Hz, 1H), 3.65(s, 3H), 3.36(s, 3H), 3.10-3.32(m, 2H), 
1.95(m, 1H), 1.73(s, 3H), 1.63-1.72(m, 3H), 1.65(s, 3H), 1.40-1.55(m, 2H), 
1.32(s, 9H), 1.27(d, J=6.8 Hz, 3H) 

FABMS m/z: 685(M+H) + calculated for C3gH52N 4 09=684 
78 

iH NMR(CDC1 3 , 300MHz) 6 ppm: 7.98(m, 1H), 7.85(m, 1H), 7.78(dd, J=2.6, 
6.8 Hz, 1H), 7.38-7.56(m, 4H), 6.89(br s, 1H), 6.81(br d, J=7.4 Hz, 1H), 
6.62(m, 1H), 5.11(d, J=6.4 Hz, 1H), 4.94(dd, J=5.5, 14.1 Hz, 1H), 4.82(dd, 
J=5.0, 14.7 Hz, 1H), 4.63(s, 2H), 4.37(dt, J=4.8, 4.8 Hz, 1H), 4.20(d, J=5.9 Hz, 
1H), 4.08(dq, J=6.7, 6.7 Hz, 1H), 3.66(s, 3H), 3.36(s, 3H), 3.11-3.34(m, 2H), 
2.96(dt, J=4.9, 9.7 Hz, 1H), 1.94(m, 1H), 1.66-1.77(m, 4H), 1.45-1.61(m, 2H), 
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1.21-1.39(m, 5H), 1.34(s, 9H), 0.89(d, J=6.6 Hz, 3H), 0.87(d, J=6.4 Hz, 3H) 
FABMS m/z: 687(M+H) + calculated for C36H54N 4 0 9 =686 

76 T'f#e>ft£<b£tl 78(13 mg, 0.019 mmol)£ l,4-^tf^f->(0.65 
mL)4oJ;t>"7j<(0.65 mL)lZ®ML, 4N7k§Mb# U AtK$$(0.014 mL, 0.056 
mmoD^^PX., 25°CT 13 iMjlff L£ 0 £j5&r£(C DOWEX50W ^inx.^fil b 

;i,A/^^y-;i/=5/lTJlgi)T'^Mb, ftllrtJ 79(13 mg, 100%)£f# 

•H NMR(CDCl a , 300MHz) 5 ppm: 7.95(d, J=7.8 Hz, 1H), 7.85(m, 1H), 
7.78(dd, J=3.5, 5.9 Hz, 1H), 7.37-7.56(m, 4H), 7.05(br s, 1H), 6.64(m, 2H), 
5.30(s, 2H), 4.85(m, 1H), 4.73(d, J=6.9 Hz, 1H), 4.66(d, J=7.0 Hz, 1H), 
4.36(m, 1H), 4.24(m, 1H), 4.14(dq, J=8.3, 8.3 Hz, 1H), 3.39(s, 3H), 2.85- 
3.03(m, 2H), 1.58-1.84(m, 4H), 1.41-1.53(m, 3H), 1.29-1.39(m, 2H), 1.38(s, 
9H), 1.27(m, 3H), 0.94(d, J=5.7 Hz, 3H), 0.92(d, J=6.1 Hz, 3H) 
FABMS m/z: 6 73(M+H) + calculated for C 3 6H5 2 N 4 09=672 
H»J78 it&W) 80 <D£H& 

mmm 47 his^, mmm 71 xn^nut^ 7 mi mg, 0.063 mmoix 

i/tUUtfr >(l.lmL) N 4-^^ y-N-(tert-^^-;i/^-^^*;b^^;i/)-L-7i^ 
;i/7 7 7n>^>i/;Ux^7 1 ;i/(23mg ) 0.063mmol), l,3-5> v £ D'xdr 

J ^ h'(26 mg, 0.13 mmoD^^tf 1-t h* Ddr^>V h D TV-;i/-7kf0 
^J(15mg, 0.13mmol)^e>, ik&W) 80(20 mg, IR* 61%)£f#fco 
»H NMR(CDC1 3 , 300MHz) 6 ppm: 7.95(br s, 1H), 7.42(d, J=8.5 Hz, 2H), 
7.28-7.49(m, 5H), 7.01(d, J=8.3 Hz, 2H), 5.19(d, J=12.5 Hz, 1H), 5.08(d, 
J=12.3 Hz, 1H), 4.97(br d, J=8.1 Hz, 1H), 4.67(d, J=4.4 Hz, 1H), 4.60(m, 1H), 
3.83(ddd, J=4.4, 7.1, 8.7 Hz, 1H), 3.43(m, 1H), 2.98-3. 14(m, 2H), 1.80-1.98(m, 
2H), 1.41(s, 9H), 1.27(m, 1H), 1.02(d, J=6.0 Hz, 3H), 0.99(d, J=6.1 Hz, 3H) 
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FABMS m/z: 525(M+H) + calculated for C 2 9H36N 2 07=524 

mmm 79 <b£$i8i©£$ 

47 £fBU§iI, MUM HT'mZtlZit&W) 710.1 mg, 0.053 mmol), 
^^O^ >(0.9 mL), 14 T-mZtlZlb&W) N(21 mg, 0.053 mmol), 

l,3-i/^>^D^^i/;i/^;i/^S/^ ? K(ll mg, 0.053 mmol)£J;t>* 1-t KD* 
$>^>\/ h UT^-;i/-7kfttl(12mg, 0.11mmol)fr«^ ftl^t) 81(13 mg, 1& 
* 43%)£f#fco 

!H NMR(CDC1 3 , 300MHz) 6 ppm: 8.59(br s, 1H), 8.19(s, 1H), 7.30-7.37(m, 
5H), 6.82(dd, J=2.0, 8.5 Hz, 1H). 6.76(d, J=8.3 Hz, 1H), 5.2 l(d, J=12.5 Hz, 
1H), 5.15(d, J=12.1 Hz, 1H), 5.01(br d, J=7.5 Hz, 1H), 4.65(d, J=4.4 Hz, 1H), 
4.59(m, 1H), 3.87(s, 3H), 3.71(m, 1H), 2.92-3. 13(m, 2H), 1.79-1.96(m, 2H), 
1.40(s, 9H), 1.28(m, 1H), 1.02(d, J=6.1 Hz, 3H), 0.99(d, J=6.1 Hz, 3H) 
FABMS m/z: 555(M+H) + calculated for C 3 oH38N 2 08=554 

nmm so it^82o^ 

71 T'mzn&ik'&fy) 71(llmg, 0.064 mmol)£v^DD;<#>(l.l 
mUlzmML, ###J 16T-f#^n§{b^tlP (30 mg, 0.064 mmolK 1,3-5?$/ 
£d^^>;i,*;|/#5M 5. K(13 mg, 0.064 mmol):fcJ;^" 1-h h'D*$/^<>y* 
h U TV-;i/-zk»(15 mg, 0.13 mmol)*fln*., 25"CT 0.5 U&o 

s^&m^ 11*7^^7 ^^77^ — (n-^^-9->/^^x^;i.=3 

/ltSgi)tllL, fl^t! 82(16 mg, ]&m 40%)£f#fc o 
»H NMR(CDC1 3 , 300MHz) 6 ppm: 8.73(br s, 1H), 8.18(s, 1H), 7.30-7.46(m, 
10H), 6.84(d, J=8.4 Hz, 1H), 6.79(dd, J=1.8, 8.3 Hz, 1H), 5.2 l(d, J=12.2 Hz, 
1H), 5.15(d, J=12.2 Hz, 1H), 5.12(s, 2H), 5.01(br d, J=8.5 Hz, 1H), 4.62(d, 
J=4.4 Hz, 1H), 4.59(m, 1H), 3.79(ddd, J=4.3, 6.5, 9.1 Hz, 1H), 2.98-3. 12(m, 
2H), 1.78-1.94(m, 2H), 1.41(s, 9H), 1.27(m, 1H), 1.01(d, J=6.0 Hz, 3H), 
0.99(d, J=6.1 Hz, 3H) 

FABMS m/z: 631(M+H) + calculated for C 3 6H42N 2 O 8 =630 
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UCK14A2(0.10 g, 0.22 mmol)(3 12N J&{b7j<!l7j<(5.2 mL)%Mz.s 120°CT* 
23BSM#U£o Sir>i«lU 88te;k(5.2mL)fcigjBLfco 7>^-7 
4 Y ™ IRA-400 %to7Lrpffi\stc&, 7>rt—7 4 h ™ IRC-50 l^fc* 7 
A^P7hy77^ -(tJc/IN ^L7jc^7k=100/0~0/l00 T-?§m)T*l^ U 

83(0.030 g, IK* 74%)£f#fco 
iH NMR(D 2 0, 300MHz) (5 ppm: 4.05(br s, 1H), 2.54(br a, 1H), 2.12(br s, 
1H), 1.72(br s, 1H), 1.32(br s, 1H), 1.05(br a, 1H), 0.83(br s, 1H) 
FABMS m/z: 145(M+H) + calculated for C e Hi2N 2 02=144 
H»J82 {b^tJ 84 

H»J 81 -eff^n^ib'&tl 83(30 mg, 0.16 mmol)#7j<(3.0 mL)lC*JIPU 
IN *aHb* U t>kfcfeWL*m7L pHIO h bfcgL h U 7Jl/tDMxf;i/ 
(1.2 mL, 10 mmol)4iPi, 25°CT 2 bfco >I1t©^M^ U * 

7A^7D7hy'77^ -(? n D k/* $ J -)1/Wm=20/10/1 

T^mrettsau mummitntz* m*rb7ti«D77>(i.9mw*J:a f 

7R(1.9 mL)£ig»U J^ibkil^ h U A(110 mg, 1.3 mmol)*5 «fctf-Rll^ 
-tert-7*^;K0.30mL, 1. 3 mmol)^inx.s 25°CT 11 l$RiUft# bfc„ 
&*&3H&> i/'J* 7A^D?h^77^ ~(7 UU*)lU/*$ J -;i/=5 

/l-e*ffi)-CS»U 84(22 mg, ft* 40%)£f#fe o 

J H NMR(CDC1 3 , 300MHz) 6 ppm: 6.48-6.98(m, 2H), 6.0 l(d, J=8.1 Hz, 1H), 
4.51(m, 1H), 2.50(m, 2H), 2.08(m, 1H), 1.46(s, 9H), 0.98(m, 1H), 0.89(m, 1H), 
0.83(m, 1H) 

FABMS m/z: 341(M+H) + calculated for Ci 3 Hi 9 N 2 O5F3=340 
H»J83 fc£t> 85 (D&m 

%mm 19 tmmz, mmm 82 -enbti&fc&vj 84(22 mg, 0.065 mmoiK 

^^Dn^^Xl.lmLX 1-1-7 9 U >*f-)l/7 ^ > (0.019 mL, 0.13 mmolK 
Id-Vis 9 W\*i/ $ K(27 mg, 0.13 mmol)feJ:V 1-fc h*D*S/ 
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h U^V-;U-7klD^J(31 mg, 0.26 mmol)fr hit^ 85(24 mg, W 

•H NMR(CDC1 3 , 300MHz) 6 ppm: 7.98(m, 1H), 7.86(m, 1H), 7.79(dd, J=2.9, 
6.4 Hz, 1H), 7.38-7.55(m, 4H), 6.88(m, 2H), 6.43(d, J=8.8 Hz, 1H), 4.93(dd, 
J=5.7, 14.7 Hz, 1H), 4.86(dd, J=5.5, 14.9 Hz, 1H), 4.39(m, 1H), 2.19-2.41(m, 
2H), 1.69(m, 1H), 1.38(s, 9H), 0.96(m, 1H), 0.80(m, 1H), 0.63(dd, J=6.3, 13.1 
Hz, 1H) 

FABMS m/z: 480(M+H) + calculated for C 2 4H28N 3 0 4 F 3 =479 
^»J84 it^m 86 (D&m 

83 -tftbtl SflS^tt 85(22 mg, 0.047 mmol)£p< 9 J — )l(2.2 mL) 
fc$Sfl¥U 4N*»flS^- h 'J ^A7K»(0.047mL,0.19mmol)^iPX., 60°CT 

A/^^y-;b=10/lT'M^)T"MMb, {b&b 86(16 mg, JR* 40%)£f#fc o 

•H NMR(CDCl3, 300MHz) <5 ppm: 8.00(m, 1H), 7.87(m, 1H), 7.80(dd, J=2.1, 

7.4 Hz, 1H), 7.38-7.58(m, 4H), 7.51(m, 1H), 5.13(m, 1H), 4.91(d, J=5.5 Hz, 

2H), 4.15(m, 1H), 2.05(m, 1H), 1.62(dd, J=7.2, 7.2 Hz, 2H), 1.37(s, 9H), 

0.68(m, 1H), 0.49(m, 1H), 0.32(m, 1H) 

FABMS m/z: 384(M+H) + calculated for C22H 2 9N 3 03=383 

H»J85 87 CD^fig 



MMM 83 -rf#£>ft5ft-£$l 85(75 mg, 0.16 mmol)£ V Z D D A ? >(7.5 
mL)H}S»bs h U 7 ;U^-D 1^^(0.75 mL)^JPx. N 25°CT" 1 B^jfft bfco S 
ffitt&ftttU itS® 87(62 mg, « 100%)£f#fc o 

l H NMR(CDC1 3 , 300MHz) (5 ppm: 8.00(d, J=8.6 Hz, 1H), 7.86(m, 1H), 
7.79(dd, J=3.0, 6.6 Hz, 1H), 7.38-7.56(m, 4H), 7.00(br s, 1H), 6.97(br s, 1H), 
4.88(d, J=5.3 Hz, 2H), 3.60(m, 1H), 2.37(m, 1H), 1.85-2. 12(m, 2H), 0.89(m, 
1H), 0.81(m, 1H), 0.70(m, 1H) 

FABMS m/z: 380(M+H) + calculated for C i9H 2 oN 3 0 2 F 3 =379 
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85 T*f#^tlS<b^ 87(59 mg, 0.16 mmol)£ N,N- VJ. ?)]/*)]/ A 
T X K(5.9mL){:Si?U N-(tert- 7" f - ;i/ :* 3r * ;U # - )l)-L- 7 v ^ >(59 mg, 
0.31 mmolX JfiH- l-xf-;i/-3-(3-S? p< ^ ^ 7D t:;u)7j;i/*vM ^ H(60 
mg, 0.31 mmol)i5,tt>' 1-t K D*:>^>\/ h U T\/-;i/-7.k*ntK73 mg, 0.62 
mmol)£fln;U 25°CT- 0.5B$PM#Lfeo MOgHMgL 2/ U A 

7 ^ -(^ d n*;i/A/^ ^ ; -;b=30/i -ei§ai)?ll U <fb£ 

t) 88(81 mg, IR* 94%)£f#£ 0 

iH NMR(CDC1 3 , 300MHz) 5 ppm: 8.38(br d, J=8.6 Hz, 1H), 7.94(dd, J=2.4, 
5.5 Hz, 1H), 7.82(m, 1H), 7.75(m, 1H), 7.52(br s, 1H), 7.43-7.51(m, 2H), 
7.34-7.39(m, 2H), 7.18(m, 1H), 5.17(m, 1H), 4.84(d, J=5.6 Hz, 2H), 4.80(m, 
1H), 4.1 l(m, 1H), 2.26-2.52(m, 2H), 1.36(s, 9H), 1.23(d, J=7.2 Hz, 3H), 
0.93-1.1 l(m, 2H), 0.79(m, 1H), 0.55(dd, J=6.2, 13.0 Hz, 1H) 
FABMS m/z: 551(M+H) + calculated for C27H3 3 N 4 O5F 3 =550 
f»J87 <b£t) 89 <D-£f£ 

84 tmm^, 86 X*% h ft €> ik&W 88(26 mg, 0.047 mmol), 

/ t> J -M2.6 mL)fcJ;t>* 4N tKM^ h U t> AtK^(0.047 mL, 0.19 mmol) 

<bib&%) 89(26 mg, iUm l00%)%ntc o 
m NMR(CDC1 3 , 300MHz) 6 ppm: 8.00(m, 1H), 7.85(m, 1H), 7.78(m, 1H), 
7.37-7.56(m, 4H), 6.88(br d, J=8.2 Hz, 1H), 6.86(br s, 1H), 5.09(d, J=6.6 Hz, 
1H), 4.89(d, J=5.3 Hz, 2H), 4.50(dd, J=6.8, 14.7 Hz, 1H), 4.09(m, 1H), 2.01(m, 
1H), 1.53-1.66(m, 2H), 1.34(s, 9H), 1.26(d, J=7.3 Hz, 3H), 0.61(m, 1H), 
0.44(m, 1H), 0.30(m, 1H) 

FABMS m/z: 455(M+H) + calculated for C25H 34 N<i04=454 
H»J88 ik^ty) 90 

H5S0>] 71 T*f# hft^it^^i 71(4.6 mg, 0.027 mmol)£ V >7UU*$ >(0.92 
mh)\Z\nm U 84 T^tlSfb'&t) 86(10 mg, 0.027 mmol) N 
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£ U^i/Jlti fl/tfi/ <{ I K(llmg, 0.054 mmoD&cfctf 1-b Ko*$/^>V 
h UTV-;U-7Kftl^K13 mg, 0.11 mmol)£j!j[]/t. 25°CT" 30 #P^}1}¥ L£o 
mi%(DW:mW&s l|iJ7A^D7 h7?7 J— ( h;i/x>/g^^i^-;u=i/i 
T*JgH)T*HS^tsfflM»(llmg)^t#feoClix=£^ <D(C#IfcfflHPLC(ODS * 
^A, 7tFrh U ;1//tK=60/40 X~mm)T°m$£L, 90(4.2 mg, 1R« 

29%)£f#fc 0 

»H NMR(CDC1 3 , 300MHz) 5 ppm: 8.01(m, 1H), 7.87(m, 1H), 7.80(dd, J=2.8, 
7.0 Hz, 1H), 7.47-7.53(m, 2H), 7.37-7.44(m, 2H), 6.82(m, 1H), 6.37(m, 2H), 
4.96(dd, J=5.7, 14.5 Hz, 1H), 4.42(m, 1H), 4.38(dd, J=5.3, 14.5 Hz, 1H), 
4.21(m, 1H), 3.18(m, 1H), 2.43(d, J=13.3 Hz, 1H), 2.11(m, 1H), 1.52-1. 72(m, 
3H), 1.40(s, 9H), 1.1 l(m, 1H), 0.90(d, J=5.8 Hz, 3H), 0.87(m, 1H), 0.82(d, 
J=6.0 Hz, 3H), 0.66(m, 1H), 0.52(dd, J=6.4, 13.2 Hz, 1H) 
FABMS m/z: 538(M+H) + calculated for C3oH 39 N 3 06=537 
HRFABMS calculated for C3oH4oN 3 0 6 (M+H) + 538.2930 found 538.2903 
H»J89 ft £$191 ©£f£ 

nmm 88 tmmt s %mm i\ xn^n^^t^ 71(8.2 mg, 0.047 mmoix 

i^^PD^ >(1.6 mL) N 87 Tf# h tlZih-S® 89(22 mg, 0.047 mmol), 

l,3-v^^O-\^r^;i/*;i/^"^^ 5. h*(29 mg, 0.14 mmoD^ctUf 1-b h'D^v 
1>*J h UTV'-;U-7jcl0tJ(33 mg, 0.28 mmol)fr <Mb£tl 91(5.9 mg, M 

iH NMR(CDC1 3 , 300MHz) 6 ppm: 8.98(m, 1H), 7.98(dd, J=3.5, 6.2 Hz, 1H), 
7.87(dd, J=3.3, 6.1 Hz, 1H), 7.80(dd, J=4.6, 4.6 Hz, 1H), 7.49(dd, J=3.3, 6.4 
Hz, 2H), 7.39(d, J=5.5 Hz, 2H), 6.85(br s, 1H), 6.51(br s, 1H), 5.22(m, 1H), 
5.00(dd, J=6.0, 14.5 Hz, 1H), 4.74-4.86(m, 2H), 4.35(d, J=4.2 Hz, 1H), 
4.25(m, 1H), 3.08(m, 1H), 2.62(m, 1H), 2.28(br s, 1H), 1.63(m, 3H), 1.40(s, 
9H), 1.2 l(d, J=7.0 Hz, 3H), 1.00(m, 1H), 0.89(d, J=6.3 Hz, 3H), 0.87(m, 1H), 
0.77(d, J=6.5 Hz, 3H), 0.72(m, 1H), 0.56(m, 1H) 
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FABMS m/z: 609(M+H) + calculated for C33H 44 N4O7=608 

HRFABMS calculated for C 33 H4 5 N407(M+H) + 609.3280 found 609.3295 

nmm bo &mm 

fife ft I7>7)l&tc D 
itSM) 4 10 mg 

&mm& mm 

±§L 1.0 ml 

91 mi 

fife £ lfefefeO 

ft,£tl3 100 mg 

?LH 60 mg 

mnWX^^A, 50 mg 

#>J X=.)17)\/Z1— )l 2 mg 

Xf7'J>S7^>")A lmg 

92 $C$j 

fife # l^fefc^) 

fb^21 100 mg 

a» . 240 mg 

93 4*8IJ 
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fife ft im\$>tz<o 

ik-SVn 50 10 mg 

ti±i*m mm) mm 

±M 2.0 g 

fife # 1 ar-fe^fefc 

-lb^tJ3 100 mg 

HIS 540 mg 

Xf7iJ>S?ny^A lmg 

#Lfcfts£$l 24 ^MtlZc pH ft 5.5-6.5 fcMU MStKT'W! bTS,^^ 
M£ lOOmlhU ^##J£?#£ 0 
fife ft 100 mlfcfc D 

it-Sti! 24 1000 mg 

Iftth'J.^A 800 mg 

BftJSSI 500 mg 

ttJS* MM 

100 ml 

H«J 96 jftlfiftl 

fife # 100 mlfefe Q 

{b^tl 24 100 mg 

ttMb^hU>>A 800 mg 
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WjBM 500 mg 

mwk mm 

±m 100 ml 

u >%mz 7o~8o°c-e<fc <M&tz> 0 {b£*6o*££t-3**tt&iD*.* m 
fit^o n^kzmzte&zmnzmtt, i&MiooghUT, j§mffl*u- 

fife % 100 gfofc 0 



50 


1000 mg 




15 g 




5g 




5g 




200 mg 




MM 


±m 


100 g 
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OH 0 
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mim mm^oit^ (2) 
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(R)-(+)- U > 3 ^S^t^x 7s 5^1/(5.0 g, 0.026 mol)£^ h7tFD77> 
(150mL)iC?ggf U IN y^AbT^h U ^ V ^ h*/^ h 7 k h* D 

mL, 0.053 mmol)£;!]|];i N -78°CT* 15 t^JS^ UfcgL 
3-7D^-2-^;i/7*D^>(27mL, 0.26 moD^iPx., 1 «frtfT 0°C£T*# 

7WU=2/lT'i§mmimU ft£tlA(5.2g, « 81%)£f#fc 0 
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»H NMR(CDC1 3 , 300MHz)d ppm: 4.84(d, J=11.7 Hz, 2H), 4.21-4.33(m, 3H), 
4.14(q, J=7.1 Hz, 2H), 3.18(d, J=7.2 Hz, 1H), 3.11(ddd, J=3.0, 6.6, 9.2 Hz, 
1H), 2.58(dd, J=6.6, 14.5 Hz, 1H), 2.44(dd, J=9.0, 14.3 Hz, 1H), 1.78(s, 3H), 
1.32(t, J=7.1 Hz, 3H), 1.24(t, J=7.1 Hz, 3H) 
FABMS m/z: 245(M+H) + calculated for Ci 2 H 2 o05=244 
##0'J2 it&W) B 

1 X-mbtlZih&ty A<0.50 g, 0.0020 mol)£ 1,4-^^-tf- >(2.5 mL) 
*«ttJ f *(2.5mL)ti§»U,4.5N7Kffifl:* U * AtK»*(1.4 mL, 0.0061 mmol) 
ZMZ-s 100°C-e6B#m^Ufco &«£DOWEX50W *iDA4»ftbfcSfc, 
*«E*«ETe*Lfc. »aEfc»*h';7;i/*D»ft(1.9mL)ftlniA, 25"CT- 
0.5 «mB*ffbfco »**«ETS*lfc^ »»*^>y;i/T^3-;K5.4 

mDCgil, h Uxf;i/7^>(1.4mL, 0.010 mol)£«fctf 4-^/ S ^ 
h* 'J ^>(0.25 g, 0.0020 mol)^J[]X.s 60 o CT 0.5 D^P^fiJf Lfco M.%<D&9m 

i/ * y ;^ o y h ^7 7 ^ -(^ n d a/^ ^ ; -;i/=20/i "C@tU) 
fiSU <b^rt)B(o.56g, jr* ioo%)£f#fco 

'HNMR(CDCl3, 300MHz)<5 ppm: 7.27-7.39(m, 5H), 5.18(brs, 2H), 4.82(br d, 
J=6.5 Hz, 2H), 4.32(br s, 1H), 3.09(m, 1H), 2.43-2.62(m, 2H), 1.72(br s, 3H) 
FABMS m/z: 277(M-H)- calculated for Ci5Hi 8 0 5 =278 

##013 fc£«ic©£fifc 



#%0»J2t?#e>nSft^B(O.53 g, 2.0 mmol)£^OD^*>(110 mL) 
Cg|?U e2(2-#*y-3-tf*ir\/ UV-;i/)stt^7^ = y^^P U K(1.0 g, 
4.0mmol)£cfctfN,N-iM V 7*D hT;i/ x^^7 S >(1.2 mL, 6.0 mmoDfcjbD*, 
25°C-e2B#M#Ufco?11t0^a^ ^U*WD7h^77-f-(^ 
x>/^x^;b=20/lt"Sai)TilU ft^tJC(0.22 g, W 44%)£f# 

»H NMR(CDC1 3 , 300MHz)d ppm: 7.30-7.40(m, 5H), 5.18-5.32(m, 2H), 
4.85(br s, 1H), 4.76(br s, 1H), 4.62(d, J=4.2 Hz, 1H), 3.92(ddd, J=4.2, 5.9, 9.9 
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Hz, 1H), 2.62(dd, J=5.9, 15.3 Hz, 1H), 2.52(dd, J=9.7, 14.8 Hz, 1H), 1.71(s, 
3H) 

##09 4 {b&Vo D (D&m 

(SH-)-U >zf^i?x^;i/o:^x;m0 g, 0.053 mol)£^b^h FD77> 
(30mL)tig«¥Ux IN 'J^«>A t** h "J p< ij ;i,7 * p/y h 7 t K D 7 

7>}§r&(110mL,0.11mol)£j!j[];i, -78 e CT* 2.5 15 M# UfcSL 1-3- K -2- 
^f;i/7D^>(9.2mL, 0.080 mol)£j&n*. % 25°CT 1 «fStt^ Ufc» il^©^ 
^> U *yi^DV h^77^ -(n-^^1t>/^x^;i/=2/l T?$gffl) 
T»KU fb£tlD(2.7g, IK* 21%)£*§fc 0 

>HNMR(CDCl3, 300MHz)tf ppm: 4.31-4.12(m, 3H), 4.13(q, J=7.1 Hz, 1H), 
3.19(br d, J=7.5 Hz, 1H), 2.93(ddd, J=3.5, 7.6, 7.6 Hz, 1H), 1.59-1.82(m, 2H), 
1.52(dd, J=7.0, 13.4 Hz, 1H), 1.31(t, J=7.1 Hz, 3H), 1.25(t, J=6.9 Hz, 3H), 
0.95(d, J=6.7 Hz, 3H), 0.94(d, J=6.5 Hz, 3H) 
FABMS m/z: 247(M+H) + calculated for Ci 2 H 2 20 5 =246 
##0'J5 lh&®E(D<&m 

&%M2 tmmiZ, ##^j4T-^e>n5<b^D(2.7g, 0.011 molX 1,4-y 
*4r^>(130 mL), tK(130 mL), 4.5Nzk&fb* D £AzklgiS(7.3 mL, 0.033 
mol), JBf* h U 7;U3j-D^(62mL), ^>^;i/7;m-;i/(88 mLX h'J:n^ 
;UT^>(1.4 mL, 0.010 moOfcitf 4-y^f^7?y ^iji?>(1.3 g, 0.011 
mol)*»^<b^E(1.2g, iRsp 73%)£f#£ 0 

'H NMR(DMSO-de, 300MHz)S ppm: 7.31-7.40(m, 5H), 5.16(d, J =12.2 Hz, 
1H), 5.11(d, J=12.3Hz, lH),4.13(d,J=7.3Hz, 1H), 2.67(m, 1H), 1.40-1.52(m, 
2H), 1.03(dd, J=4.6, 9.2 Hz, 1H), 0.80(d, J=6.4 Hz, 3H), 0.79(d, J=6.4 Hz, 
3H) 

FABMS m/z: 281(M+H) + calculated for Ci 5 H 2 o0 5 =280 

£%M3 tmmz, ##0"j5'7:f#e)iaS<b^tlE(llmg,O.O39mmolK *JZ 
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PD^ >(0.19mL), tf 7.(2-** V-3-:**iF "J U i/-)l)*7, 7<(=.y9 9D 
U h*(12 mg, 0.047 mmol)£ £ V h U xf;i/7 5 >(0.016 mL, 0.12 mmol)fr 
{fr&tt F<4.3 g, JR* 42%)£f#£ 0 

»H NMR(CDC1 3 , 300MHz)5 ppm: 7.34-7.40(m, 5H), 5.30(d, J=12.2 Hz, 1H), 
5.24(d, J=12.1 Hz, 1H), 4.6 l(d, J=4.2 Hz, 1H), 3.77(ddd, J=4.2, 6.3, 10.3 Hz, 
1H), 1.68-1.86(m, 3H), 0.93(d, J=6.4 Hz, 3H), 0.88(d, J=6.2 Hz, 3H) 
##0|J7 it&V?) G 

UCK14C(0.060 g, 0.17 mmol)£ 50%t- F7t h'D77 >7j<}§M(1.5 mL)(C 
iSJKU fia«l£K*&:*- h U t? A***&Dnit PH7.5 UfcgL -J^K^-tert- 
y^-;i/(0.040 g, 0.018 mmol)£#n;L^fiT" 1 OTJlff Lfco M^&MgL 

i/'J*y;^a7h^7^- (^DP^;i/A/^^y-;i//ffK=200/i/ 

0.1-200/4/0.4 f^m) T'ilU G(0.052 g, «68%)£f#fco 

iH NMR(CDC1 3 , 300MHz)<5 ppm: 7.18(d, J=7.9 Hz, 1H), 7.06(t, J=5.9 Hz, 
1H), 5.34(br s, 1H), 4.63(d, J=4.6 Hz, 1H), 4.58(m, 1H), 4.23(br s, 1H), 
3.62(dd, J=4.4, 7.7 Hz, 1H), 3.21-3.48(m, 2H), 1.88-2.05(m, 2H), 1.54-1.82(m, 
4H), 1.43(s, 9H), 1.35(d, J=7.0 Hz, 3H), 1.29(m, 1H), 1.07(d, J=6.6 Hz, 3H), 
0.93(t, J=7.6 Hz, 3H) 

FABMS m/z: 458(M+H) + calculated for C2iH 35 N 3 08=457 

##0iJ 1 TfW^nSft^ft A(0.50 g, 2.1 mmol)£x# 7-)l(50 mL)C^H 
U Mfi #(0.050 g)£jta;U 7K^#HmT 25 0 CT'4^P^Wbfec SJfoifc* 
•fe^ h R545C»Lfc». &J&*»JETg£U -fb£t) H(0.45 g, JR* 90%) 

«H NMR(CDC1 3 , 300MHz) (5 ppm: 4.27(q, J=7.2 Hz, 1H), 4.26(q, J =7.2 Hz, 
1H), 4.14(q, J=7.1 Hz, 2H), 3.18(d, J=7.7 Hz, 1H), 2.93(ddd, J=3.7, 7.0, 8.3 
Hz, 1H), 1.48-1.81(m, 3H), L31(t, J=7.1 Hz, 3H), 1.24(t, J=7.1 Hz, 3H), 
0.95(d, J=6.4 Hz, 3H), 0.93(d, J=6.5 Hz, 3H) 
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##0H8T*^e>n5<b^H(O.45 g, 1.8 mmol)£ 1,4-^**+*- >(ll m L)iJ 
it57jC(ll mL)t?gj§?U 4.5N7kM* U ^A7k^M(1.2 mL, 5.5 mmol)£iD 
X., 100°CT- H^M^L-fcc £JfcM£DOWEX50W£j(jn/t*ftL£gL « 
£$BET©£ Lfco ^(0.35 g, 1.8 mmol)£ ^^DD^ >(11 mL)tC?g)?i? U 
2,2- h ^>rn^->(0.45 mL, 3.7 mmol)£ J: £>*# > 7 7 -X )l * >^ 
(0.086 g, 0.37 mmoD^Jnx.^ 40°CT 1.5 BfF^fllft Lfco il^M-JI^L */ ij 

st. 1(0.33 g, mm 77%)%mtzo 

>H NMR(CDC1 3 , 300MHz) 6 ppm: 4.47(d, J=4.9 Hz, 1H), 3.02(m, 1H), 
1.59-1.86(m, 3H), 1.61(3, 3H), 1.55(s, 3H), 0.96(d, J=6.2 Hz, 3H), 0.95(d, 
J=6.0 Hz, 3H) 

FABMS m/z: 231(M+H) + calculated for CnHi 8 O 5 =230 
##^J10 it^ty) J 

9 Tf# 6*l£{t-£tl 1(45 mg, 0.20 mmol)£ D P^^ >(4.5 mL) 
£}g#¥U >^^--;i/(0.025mL,0.34mmolK Jfigg* l-x^;i/-3-(3- is A 
)17XS7U¥)1) tD\,i£V4 X K(64mg,0.34mmol)£J;lF 4-^^f^7^ 
J t: 'J v>(4.8 mg, 0.039 mmol)^iPx N 25°CT' 1.5 BrffaJfi;^ Ufc o M^©& 

v 'J 7J^;i/7J^A7D-x' |>^7^_ (n-^^it>/P^x^;i/=20/ 
lT"V§m)T-»ML> fb^J(39mg, IR^5 73%)£f#fc 0 
»H NMR(CDC1 3 , 300MHz) 5 ppm: 4.45(d, J=6.2 Hz, 1H), 3.10(m, 1H), 
2.83-3.01(m, 2H), 1.64-1.85(m, 3H), 1.61(s, 3H), 1.52(s, 3H), 1.26(t, J=7.3 Hz, 
3H), 0.97(d, J=6.8 Hz, 3H), 0.63(d, J=6.6 Hz, 3H) 

0%mu itS® K o&m 

#%0<J2T*f#*>ft3to£$!B(O.13 g, 0.46 mmol)£y * J -;U(6.4 mL)tg 
ft?U 2M h Up<^;i/i/U;i/i;TVV^>/n-'\^-b->^(4.1mL,4.6mmol) 
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^77^ -(n-^-tr >/#»xf;i/s3/l Z'®tti)X'ffim U fb£t) K(62 mg, 

JH NMR(CDC1 3( 300MHz) 6 ppm: 7.33-7.39(m, 5H), 5.22(d, J=8.1 Hz, 2H), 
4.84(s, 1H), 4.80(s, 1H), 4.68(s, 1H), 4.30(d, J=3.1 Hz, 1H), 3.54(s, 3H), 
3.13(ddd, J=3.1, 6.6, 9.2 Hz, 1H), 2.54(dd, J=6.8, 14.5 Hz, 1H), 2.42(dd, 
J=5.5, 14.3 Hz, 1H), 1.73(s, 3H) 
#^0>J12 <t&<®)L(D&f& 

##0|J UT-|#^>n5<b^t)K(62mg ) 0.21mmol)^7 i t h* P 7 v>(3.1 
mL)fc$SJSPU *JMb± h U^A(7.1mg, 0.30 mmol)&J;t>*7P^ 
;Ux-^;i/(0.052 mL, 0.63 mmol)£j!jn*> 0°CT 10^H«9*bfco 

J/ "J 7 A ^ D 7 h ^7 7 ^ -(nA^if >/SS|if M/l 

T»m)T-mi4U ft^5L(57mg, 80%)£f#£o 

*H NMR(CDCl3, 300MHz) (5 ppm: 7.33-7.40(m, 5H), 5.20(s, 2H), 4.78(s, 

1H), 4.71(s, 1H), 4.67(dd, J=7.0, 9.0 Hz, 2H), 4.30(d, J=6.6 Hz, 1H), 3.60(s, 

3H), 3.32(s, 3H), 3.17(dt, J=6.5, 8.8 Hz, 1H), 2.41(dd, J=8.9, 14.4 Hz, 1H), 

2.13(dd, J=6.3, 14.4 Hz, 1H), 1.68(s, 3H) 

FABMS m/z: 337(M+H) + calculated for Ci8H 24 06=336 

#%0'J13 it^MO^m 

N-(tert-7'7 c ;i'^^^^>'l/^-;i/)-3-- h P-L-3 1 P i/ >^> i/JVx.^^MlO 
mg, 0.024 mmol)£, N,N-^/f;i/^A7^ h'(1.0mL)C^U 3«Wb;* 
(0.0075 mL, 0.12 mmol)*5 J;tfj&ffi* U 7 A (6.7 mg, 0.28 mmol)£Anx^ 

25°CT- i mmmnistzo if®iiii, i$JI*7A*D-x> ^^-f-Gi- 
^^/BFB^^^/lTJ^ireliiaU MMdlnif, W 100%) 

'H NMR(CDC1 3 , 300MHz) 6 ppm: 7.55(d, J=2.2 Hz, 1H), 7.30-7.40(m, 5H), 
7.19(dd, J=2.3, 8.9 Hz, 1H), 6.91(d, J=8.6 Hz, 1H), 5.20(d, J=12.1 Hz, 1H), 
5.11(d, J=11.9 Hz, 1H), 5.06(br d, J=7.3 Hz, 1H), 4:60(m, 1H), 3.9 l(s, 3H), 
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3.13(dd, J=6.6, 14.1 Hz, 1H), 3.01(dd, J=6.1, 14.2 Hz, 1H), 1.42(s, 9H) 
FABMS m/z: 431(M+H) + calculated for C22H26N2O 7=430 

##0>Ji4 {t&VnucD&m 

13 T-f#£ft5-(b L(110mg, 0.025 mmol)£, 2-^ Y*i/J^$ J — 
M1.6 mD^XWkd.G mDC^il, 3B^f-*>»^ h U ^ A(13 mg, 0.74 
mmol)£}JDx.. 80°CT" 7 R#figif# Ufco iIf»CD&#LJi&, fI*7A^D?F 
^7^-(*nD*;uA/**y--;i/=20/l -CJRH)-Cl*«U <b^tl N(21 
mg, l&m 21%)Zmtzo 

»H NMR(CDC1 3 , 400MHz) 6 ppm: 7.30-7.38(m, 5H), 6.62(d, J=8.1 Hz, 1H), 
6.39(br d, J=8.1 Hz, 1H), 6.32(br s, 1H), 5.20(d, J=12.3 Hz, 1H), 5.08(d, 
J=12.2 Hz, 1H), 4.94(br d, J=7.5 Hz, 1H), 4.55(m, 1H), 3.80(s, 3H), 3.65(br s, 
2H), 2.94(m, 2H), 1.42(s, 9H) 
#%0« 15 O (D£>f& 

N-(tert-^;U^^S/*;u^-;i/).3-= h D -L-?- D >> >(0.21 g, 0.63 mmol) 
ft, N,N-y/f;^;i,A7> K(1.0mL)fc:»||U IHb-<>^;K0.34mL,2.8 
mmol)&£Vfitmt> U ^A(0.18g, 1.3 mmol) £fiO;L, 25°CT 0.5 B#fM # Lfc 0 

;i/=3/l tr^m)T"*IS^U> fc£rt) O(0.21 g, W 65%)£#£ 0 
'H NMR(CDC1 3 , 300MHz) 5 ppm: 7.56(br d, J=1.7 Hz, 1H), 7.27-7.46(m, 
10H), 7.13(br d, J=7.4 Hz, 1H), 6.92(d, J=8.7 Hz, 1H), 5.05-5.22(m, 5H), 
4.59(m, 1H), 3.11(dd, J=6.0, 13.9 Hz, 1H), 2.99(dd, J=5.7, 14.0 Hz, 1H), 
1.41(9, 9H) 

FABMS m/z: 507(M+H)+ calculated for C28H 3 oN 2 07=506 
#%0>J16 MP0^ 

###J 14 fcplfil^ ###J 15 ffl^SM 0(0.18 g, 0.35 mmol), 2- 
p< hdri/3i^y-;i/(4.4mL), 7K(4.4mL)iJ £ tt>*a^^^>^^ h 'J <i» A (0.18 
g, 1.1 mmol)fr«i>fb£t>P(30mg. JR$ 18%)£f#£ 0 
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iHNMR(CDCl 3) 400MHz) 6 ppm: 7.28-7.48(m, 10H), 6.69(d, J=8.3 Hz, 1H), 
6.37(br d, J=8.3 Hz, 1H), 6.33(br s, 1H), 4.91-5.25(m, 5H), 4.56(m, 1H), 
3.70(br s, 2H), 2.89-2.99(m, 2H), 1.40(s, 9H) 
FABMS m/z: 476 M + calculated for C28H32N 2 0 5 =476 

iz «t s fgjiesiiSofftT c 4> w & & r d x t v - a Kg&i #jt#fc n 5 o 
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a (i) 



o 



l£itU RM^JciHJ^ Iil)b<(±^Ii©7;i/^K g&&b<fcfc#g 

mcDmm^T^^-jis wmt> t < lifiiwrvi^jK t < &#g& 

©7- V -;i/£fcfci NR 6 R 7 {st^K R 6 (i7K^j^^ s mWkb b < tt^Il07;^ 



[i^ R 9 (i7k^^ g^4)b<ii#g^©^;i/^;b^fe(iM^*b<(i# 
»77j^;i/$gu R»° fcbKillfi^ g&& b<fct#@f&<DT;i/*;K 
g&& b<ii#g^©^7;i/^;K CW2R«« Ra» w* ii^ft^ft 

b < mm&(D7 V-)iZ)i*-;i£tz& PW 3 Ri2 2 (^41, Ri2{i(5i-^ 
fc^otiMK &#g&0T;b^£fcttg&& b < tt^g&OT U 

Sot 



o 
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fcttB&*> L<&#g&©T7;i/*;i/£S|-t] fcgfr} £HU R 2 (±7.kfitIC^\ 
COR^ [S+s R 13 &t Kd*^ |j^*U<{±*ii©7/l/n + 'X B&feb 
<tt#Bifc©7vi/*:=:;M-**x atj|*u<l±^B«l©T7;u*;w*^^x B 
&*> L < (i#BjHofli^^T;u^;i/T;i/ndr^s s&fe t < tt^Siorn^ 
;i/Z;U3^S/> tfcliNR^Ris R^tiTK^^ B£&U<fcJ:#B8l0 
7;u*;H;fcfcl:B&fc u < ii#gm©r 'J-i^SU R 15 fcfcBtSlfc b < t±# 

*fc{±B«l*»u<l±^B«l©7 , y-;i/r^>'**-r<p> ^f;ttR 14 i: R 15 « 

CH 2 OR 3a [sS'K R 3a ttzK^Ji^x BSl*U<(±*BSl07 , ;i/^;w S 

l<tt#ljft07D-f^g5fcli SiR«3 (^tK R 16 (£[b)— £7ct±Jil&o"t{ll$s& 
U < tt#Btt®7;i'*Ji'*fcttBifc*> U < l«Ii©7 >J -;i/£HT)£lt1-] 
Slt^ £fcfc* R^R 2 #-lBfcfc 
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J: R«#-»C&oTlie££au R 5 ii7km/i^> Ii*l<lilTO©7;i/ 

2. R3£ R 4 ^-^(Z^oT^^-^^-rftA}<CD$Eia HBig©rD^T'V- 

3. R< #t KD^f'>Sfctt»ift* b< &mW&<DT)\,n*i/T-$> p 
1 D . R'AS^Jl^^fefiNRGR' R6&£t>"R 7 &^*i-eftiif)i2 

o 

V 2 1 

V. * R } 

ft — N 

R 17 &mztmmx*$>z>) T-$>sis^©«5ia i *cs3*©*;i/^>Ksi#ft:* 

R 3 £ R 4 oT*S£rT-fc X*#NR» R 17 ttHUl2h(qI^T"S)€>) 

T*&5 [<BU m^0T'$.t)s n£«fctfp# lffet), R*#3b;i/tf 0 , 

n^U>Jfeliif l/>Ot# v Ri& NHC(=0)-C(CH 3 )NH 2 * fc 
NHC(=0)-C(CH 3 )NHC(=0)0-C(CH 3 ) 3 T-tt^^]l»*©|5H 1 *fc:83tt©*;U 
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5. R 1 tf&MM^t. fc ti NR 6 R 7 R 6 R 7 tt^ft^ftiiuiBi: 

6. Ri#NR 6 R 7 (j$+x R 6 £cfctf R 7 tt^ft^ftMB3^llTfcS) T* 

R>#NR6R 7 R 6 i5c}:TjR 7 {i^n^nHuIBi;|5l^T-*S) T*& X'tf 

is ? d 7 s d t: b > $ it 7 )i * u > t* * § si^oiSH 4 f3«B© * ;i/ # > 

& g & ^ (3 §fg £ tl £ m o 

9. mfr'OT^!), n££Xfiv>& lt&t), R 1 5^ NR 6 R 7 (iS*, R 6 £J: 

TjR 7 (i^n^nmjHBi:[5i»-r-fe€.) t-&*k r^cor^ (^4^ Ri3a (±T;l/ 

m<D7 *-]/yz*$><Os 7>o X*# NH 7f» SfS^OfEOi 8 BBf^^V^ 

10. a (II) 



RHtmztmmx&z) T?^ns*;^>iti (in) 



(SfctK n N p N R», R* s R 17 *J«fcV X* (i^n^nHuIBi: I^ITCfc S ) 
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11. R s #g&& l < (i^g^<7)T;i/^;i/, u < mm%k<D?)V>T 

12. m^0t^t)v n£<i;t>*p#lT-&'K R 1 ft* NR 6 R 7 (i£tK R 6 £ 

&wnn±%n?nmztmmr'&&) t-$>d. r^^cor^ (it*. R^Mta 

o 

hn'^Sr 2 ) 

y L* r1) 

13. R>#7* /T'&'K R 17 ^7K^M^TfeSsf5}<CD«5ia 1 2f3i&©7' 

14. R 2 ^*;i/^^rf>T'$>5l»A}<©t5ffll 3i3«CD7^>*fett*OJa 0 

15. m$.(Dmm 1 2-1 4©v^-rn<ptzi3tto7'$ >*fc{±*©ig*^- 

16. »-*©i5B8 1 2~i 4cDv>-rn^iciB«8oT^ >&&m&T-&mv 

17. at 3-9 0^rft*fc83IR©*;i/#>K»£fl:£fcfcJ:*© 

18. If £©$gffl 3-9 OV^-f n*fclB«0*;Uji;>KSI?i|fl:S fctt^© 
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21. 7*D V- APlg^JO^jiOfc«)CDsiAt<©|5ffl 3 ~ 9 <ZH>-fftfr 

22. tafll5«^J©MjtOfe»©|f #©$gffl 3 ~ 9 ©VNl*n^(w|BIB©*^ 

23. :/D^yV-A£P!g-r5#i£T'£oTs It ^©fgffl 3 ~ 9 (D^? 

24. st^OtSS 3-9 ©V^•rn^^CH3«0*;^^>^H5l«#:^fc(i^© 
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